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USING A CANAL BED AS DRIVEWAY FOR BRINGING UP MATERIAi.—|See page 313] 
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More Than a Salesman— 
a “Sales Engineer” 


MANUFACTURER is confronted with a perplexing problem in plant operation 
where friction slows up production. 


He calls in an S K F representative—not as a salesman, if you please, but as a Con- 
sulting Bearing Engineer. 


Immediately the problem is approached from a correct technical viewpoint—inves- 
tigated as only a practical engineer can sense it and if necessary referred to the SK F 
laboratories for expert advice. 


The result is a recommendation based, not on the desire to sell a particular product, 
but on a thorough understanding of the particular conditions to be met. 


American manufacturers are invited to avail themselves of 
this bearing service at any time. 


S K F INDUSTRIES, INCORPORATED 
Sales, Service and Research Division 
165 Broadway New York 
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**For cigarette packages 
the fancy-colored paste- 
board box no longer 
seems to be the mode.’’ 





She Shoal Shing 


as sure as you live 


Believe it or not—it’s a fact. 


That simple, soft foil Fatima package 
is today America’s most fashionable 
package for cigarettes. Most fashion- 
able because most widely used by 
those men who know “what’s what” 
in smokes. 


At the big hotels and clubs, at smart 
resorts such as Palm Beach and Atlantic 
City —even at Newport itself — the 
Fatima package now holds the prestige 


formerly held by the fancy, expensive 
paste-board box. 


The reason for Fatima’s popularity 


is “JUST ENOUGH TURKISH.” 


Instead of containing too much Turk- 
ish as do the expensive, straight Turkish 
cigarettes, Fatima contains just enough 
Turkish—just enough to faste right and 
just enough to leave a man feeling right, 
even when he smokes more than usual. 


You, too, will be proud of Fatima s 
package as soon as you test Fatima’s 
quality. 


Kiggerontiyesah btneee 


FATIMA 


Sensible Cigarette 
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When you buy Brake Lining you buy protection against road 
accidents—protection that’s guaranteed for one year. For twelve 
months you can take comfort in the thought that your brakes 
will grip with giant power. In 


RUSCO 


BRAKE LINING 
and Clutch Facings 


it’s the weave that counts. It resists tremendous wear and friction till worn 

thin. Long fibre asbestos interwoven with brass wire by the special Rusco 

process explains the iron-like resistance and durability of enn Brake Lining. 

For 88 years {the name Rusco has been a synonym for “best” in webbing 
products. Rusco Quality is pre-eminent in 


BRAKE LINING, CLUTCH 
FACING, ANTI-SQUEAK 
WEBBING, WOVEN AU- 





TO TOP STRAPS, TIRE RUita 
STRAPS 9 FAN BE LTS ’ “al senhealil LINING 
HOOD and RADIATOR — 


LACINGS, Etc. 


Write for instructive book on all 
Rusco Products. It’s valuable 












THE ~ ISSELL MFG. CO. 
e Office and Factories: 
501 ey Ave., Middletown, Conn. 
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Western Distributors 
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Salt Lake C ity, Utah Denver, Col. 
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The Revival of the American Monitor these monitors was their light draft, which was only the many surprises of the war that they should hay 
N unexpected naval development was the reap 5’8” in the “Mersey” class of 1,260-tons and 10’ in the been used in very strenuous offensive operations, | 
A perranee, during the war, of the Monitor type “Marshal Ney” and other monitors of from 6,000 to 6,700 some cases at a great distance from their home por 
of our Civil War days. Of course, in the 50 years or tons. This enabled the vessels to operate in the shoal This, of course, was rendered possible only by the fact 
more that intervened between the two great struggles, waters which lie off the Belgian coast and in certain that Great Britain, and the Allies in general, had the 
there had been a great development in the principles parts of the Adriatic. command of the sea. 
and practice of naval architecture, all of which was The Italian monitor “Fra di Bruno” was one of five Iron Ores Formed By Bacteria 
available to the British naval constructors when they ships, the others being the “Carso,” “Cucco,” “Monfal EOLOGISTS are realizing more full as they 
adopted the principle of the monitor and applied it to cone” and the “Vodice.” They were built, as we said, extend their studies the magnitude of the work 
modern conditions. Consequently, in the British mon of raft-like form, and their low free-board and limited done by plants and animals in building up and tearing 
itors, one of the largest down parts of the cruste 
and most powerful of , ; of the e D i 
which is shown in the r+ croscopie organisms pet 
above engraving, we ho form a large part o 
tite a great increase is worl Pasteur long 
in size, free-board, sea igo sho lus the dead 
keeping qualities and ly power of ha ria ij 
offensive power disease ime hel ef 
Strictly speaking it is ney i m yf 
stretching the pont mentation uit thelr 
somew hit to call the fluence on the 
660-ton “Marshal f so “ wot 
Nev" a monitor, inas- expediting ' 
much as she lacks the env are s ] i} 
essential quality of sclenti s 
low free-bosrd In this Bacteria eviden 
respect the [talian mon Vaid ‘ 
itor, “Fra ‘di Bruno,” siti f roc 
Which is described as a for ‘ 
great armored raft for chalk and estone. a 
carrying heavy guns, is has ‘ 
nore strictly in the OUSTT LI re a 
Monitor class g | pos "I 
Monitors of the past . Ihe ¢ is ! 
war were built for sen- Copyright, Underwood & Underwood Cngineers have le rned 
coast work. and this Monitor “‘Marshal Ney.’’ Displacement, 6,670 tons. Speed, 6.5 knots. Armor: belt, 4"; deck, 2”; turret, 13.8"; that iron-depositing ba 
was done in the North armament, two 15"; two, 6". Note the lofty barbette, probably originally intended toda i Wgrenats 
Sa teatnly againet the for number 2 turret of a battleship some pests through the! 
German batteries on the ability to clog the pipes 
Belgian coast, and = in { of city water-supply sy 
the various operations ; } : tems with hard, thie 
against the Turks at ; crusts and slimy, rust) 
the Dardanelles. In the masses Composed of m 


lions of individual ba: 
teria. Mr. Fk. C. Harder 


case of the Italian navy 
they were used for 


coastal work in the of the United § States 
Adriatic. The British Geologl St \ rT 
built 16 sea-going mon parti f ie | 
itors and 18 river mon rior no fh examine 
itors, The sea-going deposit f is e j 
monitors ran, in size, many countries or 
from 1,260 tons to 8.000 special purposes of 
tons and the river mon termining their mod 


itors had about 575 origi 


tons displacement. The made close 














armor = protection, in Iie the action of hacter 
the ease of the sea-going formin ron ores iY 
monitors, consisted of has f ' ed 
belts of from 2” to 6”. iron ba i 
associated with 2” pro engaged it ‘ 
tective decks wid g tion f pou! j 
bulk-heads, while the ron mil 
fun positions carried ! ent vy ! 
armor of from 10.8” is napaeaio Ka Mag le ae ue y p: ; : 5 ae = in ni wate 
to 13.8” Italian monitor ‘Fra di Bruno.” Displacement, 1,650 tons. Armed with two, long-caliber 15” guns. The hull was raft- Pa Ae 

The a aie like with the deck covered with inclined armor. The craft did good work in the shallows at the mouth of the Piave pay telleg paar 
Sisted, in the main battery of two guns, varying from draft rendered them suited for work in the shoal laboratory cultures of various tron-depositir bacteri 
12” to 15” in caliber, and carried always in a single waters at the mouth of the Piave River. They oper The results of these studies have just be pul he 
“gun turret The speed in the majority of these ated here in excellent concealment, and their powerful by the Survey as a paper entitled “lIron-denositing 
vessels was 6.5 knots, but in the 1,260-ton “Merseys” long-range 15” guns were of great assistance in check- bacteria and their geologic relations 
and in the 8,000-ton “Erubus” and “Terror” the speed ing the Austrian advance after the break through at Mr. Harder describes the iron-dep ing bacterla 
Was 12 knots. The earlier river monitors mounted one Caporetto. gives the results of his laboratory experimenis tn | 
9.5” gun and the others tko 6-inch. Their speed was The monitor has always been considered as a strict- terial iron deposition, considers the probable exter 
12 and 10 knots ly defensive vessel for operation along one’s own the influence of bacterial action in formil: 


For the purposes for which they were used on the coast-line and for codperation with the forts in the of iron ore, and gives a bibliography on the worl 
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Belgian and Dardanelles coasts, a valuable feature of protection of harbors and roadsteads. It is among bacteria in rock and ore depositior 
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lor the Preservation of a Vital Industry 


‘Qiu RE i Ix Industry,” which has 
ised in the discussion of pos 

the industrial world, that it 

a the utse this discussion, 

sccm to be self-explanatory A 

which is so intimately related to 

is » be vital to their success Con 

hone th ‘ s the manufacture of scientific 
ratory apparatus, laboratory glass 


ind laboratory porcelain ware, 


great modern industry, such for instance as that 

+] icture, complete without its highly 
ranized nd thoroughly equipped laboratery. The 
rintet nt o ich a plant, or whomsoever he may 
ite is guide, after showing the visitor through 

ts various departments, will reserve for his final 
etior laboratory, with its fascinating array 
delica apparatus and its corps of highly trained 


rts And when he has completed the inspection he 


feel, if he is truly discerning, that right here is 
ery nerve center of the whole enterprise. 
f one uld follow the product of the steel mills, 
it s 4 ibuted throughout the thousand-and-one 
tries tha e embraced by the term mechanical 
rineerii he would find again, that the turning out 
he finished product to meet the exacting terms of 
specifications, is largely controlled by delicate in- 
neuts of precision, some of which are capable of 
g the accuracy of the finished work to so many 
rmandths of an inch 
nd if he followed the product out into the field, he 
d find, as in the case of the costly guns, both 
val and military, upon which in the event of war, 
security of the country depends, that their effi 
' utely dependent upon certain optical in 
iments, whose materials and workmanship must be 
the very highest quality 
wh e war came upon us, with its impera 
1 vast and immediate increase in 
ti i | ! flon, net merely in two or three but 
t eading industry of the countr 
" " lisclosed that for practic the 
equipment, and very largely 
I ) of recish s used in the manufac: 


irtillery, we were almost en 


manufacturers, | 
, Germany. 
is a has been told 
AMr LN Sufti« ] 
irers of the United 
stitutions, Govern 
ot elves so resolute 
)) peice WwW l ‘ 
equalling, and in 
rod he long « 
rt Gern factories 
er and trade with Germany 
vali e industries find them 
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selves confronted by their German competitors, and 
becnuse of the cheaper European labor, it is certain 
that the American manufacturer will be undersoid. 
If so, these industries will languish, and it will be 
only a question of time before our laboratories will 
again be dependent upon our late enemy for their 
equipment, 

It is to remedy these conditions and safeguard our 
infant industries that a bill is now before Congress, 
for subjecting all imported glassware and porcelain 
ware for use in the sciences, or in analyzing or test- 
ing, or for use in education, to 60 per cent duty, 
optical glass to 45 per cent duty and philosophical, 
scientific and laboratory apparatus, utensils, instru- 
ments, ete, to 45 per cent duty. 

We commend to our readers a study of the testi 
mony given gefore the Committee on Ways and Means 
of the House of Representatives on this most vital 


subject in connection with a bill, whose object is the 


saving and maintaining of these threatened industries, 
It is impossible to deal, here, at any length with the 
illuminating data presented; but the general condi- 
tions were well summarized by Mr. Chester G. Fisher 
of Pittsburgh, representing the scientific instrument 
makers of this country Before the war, he tells us, SO 
per cent of all the scientific apparatus supplied to our 
laboratories was made in Germany, where this in- 
dustry had developed to a high state, not because of 
any special ability of the Germans, since we are 35 
per cent more efficient than they are, but because the 
German factories had the quantity orders to make the 
industry attractive to them, and their labor costs 
were low The quantity orders for scientific instru- 
ments were largely being furnished them by Ameri- 
can colleges and = scientific institutions, because for 
12 years our tariff has permitted them to import all 
scientific instruments free of all duty. 

As showing how this is a key industry, or “Master 
Key” as he phrased it, Mr. Fisher enumerated the 
following industries that felt the pinch of the lack 
of laboratory apparatus: The oil refineries, supply- 
ing fuel and lubricants for trucks, tanks, and aero- 
planes, the tanneries supplying leather for shoes, the 
shops making forgings for automotive engine parts and 
for guns, the powder companies and others making high 
explosives, the chemical factories making the raw 
materials for explosives and for chemical warfare 
gases, the food-product concerns, the sugar refineries, 
the coal producing concerns, the coke ovens, the gas 
companies, the cement plants, the cotton-seed oil plants, 
fertilizer makers, turpentine and resin industries, all 
felt the pinch of the lack of laboratory apparatus, be- 
cause in every one of these industries the entire 
process of manufacture is controlled by a laboratory 
where a very few men using instruments costing an in- 
significant amount, guide the production of billions 
of dollars’ worth of material. 

England faced the same problem. Before they went 
ahead, the English manufacturers asked the Govern- 
ment to pledge itself to protect the industries they 
would have to develop. The pledge was given gnd 
has been redeemed. Our own manufacturers went 
ahead without making any such stipulation; and every 
onsideration of patriotism, fdir play, and _ political 
sagacity demands that our own Government should 
extend a like protection to the American manufacturer. 


Problem of the Discharged Tuberculosis Patients 
HE need of a place where discharged patients 
of sanatoria for the treatment of tuberculosis 
may live with their familes and do, under 

favorable conditions, the work for which they are best 

fitted, has inspired a plan for a model city different 
from anything yet attempted for the amelioration of 
human ills. This city would conduct its municipal 
iffairs somewhat after the manner of the commission 
form of government, but its industries would be ar- 
ranged selely to suit the capacity of workers not 
strong enough to meet the demands of competitive life. 

That there is need ofs such a place is plain, At 
present tuberculosis patients spend from three to 
six months in a sanatorium, then go back to their old 

k. sometimes to the very occupation and housing 
conditions that caused their affliction. Naturally, in 
many cases the disease that is pronounced cured or 


Figures covering a five-year 


arrested, reasserts itself. 
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period, and taken three years after the expiration of 
that period, reveal that 373 men and women dis. 
charged from sanatoria only 53 per cent were working, 

At first it was suggested that an agricultural coj)- 
munity would meet the needs of sanatoria graduates, 
This idea, however, was rejected for the reason tha; 
many such graduates could do a limited amount of 
indoor work with more safety to themselves than they 
could do any kind of farm work. So the idea of a 
combined agricultural and industrial community under 
a municipal government was evolved. 

The plan agreed upon, and now recommended by 
the advisory committee of the National Tuberculosis 
Association to the Federal Board for Vocational Edu- 
cation calls for the purchase of 1,000 acres of land 
within 200 miles of a large city. Most of this land js 
to be prepared for cultivation, but thirty acres are to 
be given over at once to immediate village improve- 
After the stone sidewalks and electric lighi 
plant and other modern conveniences would come 100 


ments. 


cottages for workers and their families, an administra- 
tion building, hospital, fire house, printing establish- 
ment, factories and so forth. 

The city in mind would care for a population of from 
3500 to 4000, but the immediate necessities set forth 
are for a community of about 600, of whom 220 would 
be workers, whose families would comprise a large 
part of the remainder of the population. Costs have 
been carefully figured by architects, consulting en- 
gineers, practical farmers and the dean of an agri- 
cultural college. They report that the initial develop- 
ment would require $1,643,698. 

How and where the necessary funds are to be raised 
is still under discussion. The men behind the plan 
rightly fear to intrust its fate to a governmental 
agency, because of the danger of political meddling 
Therefore, it is proposed that the 
money be sought from the private agencies that did 


and interference. 


such effective work in supplying wartime needs. The 
funds so obtained, according to the plan, would be 
turned over to a board of trustees made up of two 
business men, a medical expert in tuberculosis, a 
lawyer and an educator. The trustees would purchase 
the land, let contracts, invest funds, and lay down a 
fundamental policy to guide the community's exee 
utive staff, 

Here is a most worthy plan which we heartily com- 
mend to the practical sympathy of the American pub- 
lic. Such an organization, inspired by the nobitity of 
its work, could undertake the creation and establish- 
ment of the model city methodically and scientifically, 
and with a good prespect of making it self-supporting 
in a comparatively short time. 


Drastic Disarmament 
REAT Britain is reducing her Navy in a most 
drastic way. Since the war she has sold or 

condemned over one hundred and fifty ships, 
and the most amazing part of this disarmament is the 
fact that it includes every one of her big fleet of pre 
dreadnoughis. She has retained the “Lord Nelson” 
and the “Agamemnon,” presumably on the ground that 
their armament of four 12” guns and ten 9.2” guns 
puts them in the semi-dreadnought class. 

The sweeping character of this disarmament affords 
food for thought by our Navy Department which is 
asking Congress for funds to bring our own predread- 
noughts into fighting shape. With the single excep 
tion of the “Hood,” Great Britain has stopped work 
on all capital ships, that is, on all battleships and 
battle-cruisers. We, ourselves, on the other hand, 
have six battleships and six battle-cruisers under 
construction. 

Dispatches report that the first Lord of the Admi- 
ralty is endeavoring to cut the present expenditures in 
half. The future Navy is to include only dreaé 
noughts, battle-cruisers, light cruisers, destroyers and 
All other ships are to be ruthlessly 
scrapped. Although all the capital ships that were 
under construction during the war, including the 
“Anson.” “Howe” and the “Rodney,” 42,000-ton ships 
sisters of the “Hood,” that were building at the end 
36 of the smaller 


submarines. 


of the war, have been discontinued, 4 
vessels, scout cruisers, destroyers and submarines wi 


be completed. 
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Electricity 

Wireless Station for Madeira.—The Portuguese 
Government is considering purchasing from the British 
Navy the wireless installation now at Madeira for Porto 
Santo, and procuring a more powerful apparatus for 
Madeira. Firms interested are invited to communicate 
with the Minister of Commerce, Libson, Portugal. 

Lamp Caps and Glare Shields.—An American 
manufacturer has recently introduced a line of opal- 
glass lamp caps and glare shields for industrial light- 
ing use. The lamp caps are made of opal glass having 
good diffusion with low absorption of light. They 
closely fit the bulbs of gas-filled lamps, being held in 
position by coiled spring holders, and conceal the lamp 
filament and further cut down glare. The caps are 
specially fitted for use with reflectors that would not 
otherwise afford sufficient eye protection. 


New York Electrical Show.—The Electrical Expo- 
sition and Motor Show is to be resumed in New York 
this year, opening at the Grand Central Palace on 
September 24th, according to Electrical World. This 
will be the first show since 1917, last year’s display 
having been omitted because of the war. In announc- 
ing the resumption Arthur Williams, president of the 
Electric Show Company, said that while there had been 
some uncertainty as to the time and place of the ex- 
position, there had never been any doubt that the first 
year of peace would see the exposition back in its 
accustomed place. In fact, the show plans began to 
take form soon after the armistice was signed. The 
Grand Central Palace was used during the war as a 
debarkation hospital. An indication of the importance 
with which the electrical industry regards this show is 
seen in the fact that 40 per cent of the space had been 
assigned to exhibitors before the date of the exposition 
had been finally settled upon. 


Choking Coils for Earthing.—W. Petersen has 
investigated the disturbances due to the earthing are 
on high-tension networks. He considers that a large 
number of breakdowns in the continuity of supply are 
due to the earthing current and the grounding arc. 
The earthing choking coil may be used for a double 
purpose, viz., to reduce the earthing current to mini- 
mum and to suppress the are. This choking coil may be 
connected to the generators or transformers; alterna- 
tively, it may be connected to the artificial neutral point 
of the system. It absorbs that part of the earthing 
current which is due to capacity, and renders the re- 
maining part of the earthing current incapable of gen- 
erating an are if it receives from the voltage of the 
phase a current of the same magnitude as that part 
of the earthing current due to capacity. The physical 
peculiarity of the coil lies in the fact that its property 
of extinguishing the arc depends essentially on the 
equality of the frequency in the network and that in 
the discharge wave. The author gives in the EHlektro- 
technische Zeitschrift an account of some tests and 
experiments which he has conducted on the network 
of the Laufenburg power station. 


Electricity from the Wind.—During the coal famine 
caused by the war many attempts were made to im- 
prove the working of the windmills geared to dynamos 
to generate electricity. About 250 installations on 
farms and small estates have proved fairly satisfactory. 
Many experiments in this connection were carried out 
by the late Mr. P. La Cour, and a trial mill designed 
by him is still being used for observation purposes. 
During about one-third of the year there was either 
complete absence or excess of wind, and the force 
availabl@was very variable. It was nevertheless found 
possible to save fuel for steam or gas-driven power 
producers. The cost per kilowatt from peat gas fired 
plants is approximately the same as from a windmill- 
driven installation. Attempts were made to design 
special three-phase dynamos capable of maintaining 
constant voltage independent of the speed of the mill, 
Special attention being also paid to automatic adjust 
ment of the sails in order to reduce the cost of at- 
tendance. A mechanical contrivance effects a turning 
movement of the sails so that during very high winds 
these occupy a position parallel to the direction of the 
Wind, continues Electrical Review, thus avoiding dam- 
ageito\the mill. Attention has also been paid to gear- 
ing ‘and bearings to minimize losses in transmission 
from the sails to the dynamo. 
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Science 


The Ramsay Memorial.—It is announced that 
rapid progress is being made toward the completion of 
the fund of £100,000 which it is proposed to raise for 
founding a memorial to the late Sir William Ramsay. 
The cash in hand already amounts to £43,000, which 
is said to be probably the largest sum of money ever 
raised in honor of any man of science. Part of the money 
is to be used in founding a laboratory of chemical en- 
gineering at University College, London, and the rest 
in establishing Ramsay Memorial fellowships. 


A Useful New Parasite.—A recent bulletin of the 
U. S. Department of Agriculture states that a European 
parasitic fly, Compsilura civeinnata has been used 
with great success to destroy gypsy moth and brown- 
tail moth in New England. ‘It will also aids in the 
control of other insect pests. A few years ago the 
white-marked tussock moth was a serious pest in New 
England, but has practically disappeared since Comp- 
silura became established. The cabbage worm, the 
celery worm and the fall webworm have all been re- 
duced by the activities of the new parasite. 


Anti-Tuberculosis Campaign in France.—The 
Rockefeller Foundation reports that its Commission for 
the Prevention of Tuberculosis conducted an energetic 
campaign last year in France. Three traveling exhibits 
and groups of lecturers visited 10 departments, and in 
141 towns of 3,000 or more population gave 875 lectures 
with demonstrations and exhibits. During the year 
more than two million pieces of printed matter, posters, 
pamphlets, postcards, games, etc., were distributed 
through the whole of France. It is stated that the Com- 
mission’s publicity material, written by French men and 
women and charmingly illustrated by French artists, 
has set a new standard for popular public health educa- 
tion. 


Difficulties of Sounding an Asphalt Lake.— 
According to the Engineering News Record, July 17 
1919, recent borings made in the asphalt lake on the 
Island of Trindad have reached a new low level record 
of 150 ft. The previous record, made in 1893, was 
135 ft. On both occasions the asphalt was found to be 
of uniform character throughout. Great difficulties 
attend any attempt to sound the lake, as it is in con- 
stant although almost imperceptible motion. The 
pressure of the mass of asphalt against the drilling 
apparatus causes it to bend, and the deflection makes 
further boring impossible. After completion of the 
test, the hole was observed to shift at the surface 25 
ft. in six weeks. The movement was shown to exist 
to a depth of 100 ft., and there was evidence that the 
direction was reversed at a depth of from 25 to 5Q ft. 
The movement of the asphalt is believed to be similar 
in many respects to the ascending and descending currents 
in a kettle of boiling water. 


Educational Uses of the Topographic Atlas 
Sheets.—The fact that the U. S. Geological Survey 
is publishing, in thousands of sheets, a large-scale map 
of the United States is by no means so well known to 
the public as it should be, considering that this work 
has been in progress for forty years. The various 
“quadrangles” of this map, mostly on scales varying 
from 1 inch to 4 inches to the mile, ought to be in every- 
day use in all parts of the country for which such sheets 
have been published. The efforts of the Survey to 
increase the use of these maps by placing them on sale 
at postoffices have not, it is said, proved very success- 
ful. On the other hand, the maps are extensively used 
in schools. The utility of these maps in illustrating 
lessons in physical geography is brought to notice in 
a circular lately published by the Survey. Here we 
find descriptions of certain sheets representing widely 
scattered regions of the country and furnishing exam- 
ples of a wide range of topographic features. One 
area, in Arizona, shows a valley in which ‘streams 
wither away without forming a main stream.”” Another 
shows a stretch of California coast, “whose shore-line 
is irregular, with numerous rocky stacks lying just off 
shore,” and the adjacent country rising to a well- 
marked terrace. Several sheets illustrate the effects 
of ancient glaciation. A Washington sheet shows a 
symmetrical volcanic cone, on whose flanks are more 
than half a dozen glaciers. In short, an endless variety 
of material for classroom use is furnished by the Topo- 
graphic Atlas Sheets. 


Aeronautical 


A Motorless Flier.—During the war the competition 
for the Peugeot prize of £400 for a flight of 10 meters 
carried out with no other motive power than that fur 
nished by the pilot, has been in abeyance. Recently, 
however, interest in it has revived and there has been 
a lot of strenuous practicing lately. A message from 
Paris on August 11th announced that the well-known 
French cyclist Poulain at Longchamps had made a 
hop of 12 meters at a height of 1 meter, his speed, as 
reported in Flight, being 9 kilometers an heur 


Super-Chargers and Height Records.— Good results 
are being obtained with aero engines equipped with 
super-chargers. Thus in France several notable alti 
tude flights have been made with engines equipped 
with a Rateau super-charger, while in the United States 
Major Schroeder recently made a remarkable altitude 
flight with an engine equipped with an American type 
of super-charger. The object of the super-charger is 
to maintain the pressure on the carburetor during the 
ascent while the air is getting more and more rarefied, 


Flying Through an Arch.—In defiance of an official! 
interdict a Frenchman, Charles Godefroi, has su: 
ceeded in flying through the Arch de Trionrphe, the 
feat which even the French have been moved to term 
a foolish feat and in practicing for which Navarre 
lost his life. The flight was made séon after 7 A. M. 
on a Nieuport of 9 meters span, fitted with a 120-herse 
power LeRhone motor. The height of the opening of 
the Arch de Triomphe is 29.42 meters and the width 
between the pillars 14.62 meters. Godefroi flew up the 
Avenue de la Grand Armee through the Arch to th 
Concorde where he managed to get above the trees 
and turned back to Villacoublay. 


The Lawson Passenger Carrier.—The Lawson bi- 
plane which has recently attracted much attention 
through its long-distance passenger-carrying fiights is 
one of the largest American machines in existence, 
and marks another step forward in commercializing 
aviation. This machine is equipped with two Liberty 
engines. The wing spread is 95 feet, and the length 
of the body is 50 feet. The speed is given as 90 to 100 
miles an hour, and one engine is sufficient to maintain 
the flight in case the other breaks down. With a full 
load of passengers and a large cargo of mail or other 
material, this machine will climb 4,000 feet in ten 
minutes. It has a ceiling of 15,000 feet. 
machine has a carrying capacity of 26 passengers. 


The Lawson 


Long Glides.—What is believed to be a. world’s 
record for gliding with a dead motor was accomplished 
at Ithaca, N. Y., in a Thomas-Morse two-seater biplane. 
This machine flew to the head of Cayuga Lake, a dis 
tance of 35 miles, and having attained a height of 
17,500 feet, the pilot switched off his motor and glided 
to Ithaca, at which point he still had 5,000 feet alti- 
tude. If his glide had been continued it is estimated 
that an additional 15 miles could have been covered, 
making a total of 50 miles without the use of his 
motor. The longest glide previously recorded was that 
of Capt. Raynham, according to Acronautica, when he 
glided from Brooklands to Hendon, in England, a dis- 
tance of 22 miles, ¢ 


Smugglers and Germany’s Winged Police.— 
According to a story from Berlin an attempt to smuggle 
20,000,000 marks to Switzerland from the German cap- 
ital was frustrated by the action of aviators. The 
smugglers left Berlin on the afternoon of August 18th 
by the Basel express, When the police received this 
information three airplanes started off In pursuit, and 
succeeded in overtaking the train at Nurnberg, where 
the smugglers were arrested. In the reorganization 
of the German police system the authorities are evi 
demtly determined to bring it right up to date. It is 
stated from Berlin that a network of aerial police 
patrols has been organized, one of the chief duties of 
which will be to prevent the migration of capital from 
Germany, in addition t#& fighting against criminals 
generally. A landing place for police airplanes is 
already being laid out on the Swiss frontier. Similar 
establishments are planned for Hamburg, Breslau and 
other towns, 
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How the Tubular Concrete Pile Has Been Used to Check the River’s Inroads on Its Banks 


By H. T. Dobbins 

















current. As the river car- 
ries a large amount of sand 
in solution, when the egr- 


rent is slowed by the use of 
the trees this silt is depos- 
ited and in a brief space of 
time a sandbar is formed, 
These bars form an absolute 
protection to the banks and 
have the effect of confining 
the river in any channel deg 
ignated by the engineers, 
The invenior, Edward Big- 
nell of Lincoln, has long 
been superintendent of a dit 
vision of the Burlington 
Railroad on which are Ie 
cated a number of bridges, 
and his piling was the result 
of the necessity of solving 
the problem of sinking piles 
to a greater depth than it is 
possible to drive the ordi- 
nary oak. On the east bank 
of the river, opposite Omaha, 
the Burlington has_ shops 
and property investments of 
a consideraDle amount that 
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if 
! ‘ 
. it 
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it 
‘ ’ 
\ does 
bn ] banks 
j i if iirt 
is caused 
li eu;rs 
i hanges 
I { ipper 
. has 
‘ s to 
I from 
Lipa | DAnKS 
doz “ sites, in 
few decades, have disappeared into the river 
e Nebr i side, and at the present time the 
have a fight on their hands to save the 
considerable town of Decatur. 
ence . of the river in the freshet season to 
‘ ! mus shifted the boundary-line loca- 
lowa d Nebraska so that parts of Ne 
‘ i the east side of the river and 
of Iowa on the west side. Its cutting power is 
il | by the heavy cargo of silt and sand 
he wate carry Thousands of acres of river 
have been swallowed up by the river in the 
d government engineers vainly sought, by ap 
ki his, to prevent this great waste 
solu m has finally been found in the use of the 
ell reinfor 1 conerete pile, which was described 
eth in last week's issue of the Screntiric AMERI 
rhis pile is se constructed that it can be placed 
esired depth It is fitted with two pipes, one 
inch and the other four-inch The smaller is en- 
within « larger, and emerges at the point of 
le The larger pipe has vents opening at inter 
long the sides of the pile. From a steamboat 
el above, streams are forced through the pipes 
trong pressure, that at the point boring a hole 


Sinking concrete piles and tying cottonwood trees to them to form a barrier protecting the banks 


of the Missouri from the current 


in the sand bottom and that pouring from the upward- 


turned openings of the vent removing the pressure 
upon the sides and carrying the silt to the surface. 
In river-bank reclamation work, before the pile is 


put into place a four-inch steel collar is placed about 








AST week we described the reinforced con- 
crele pile that is sunk by means of jets of 
water, without the action of a pile-driver. In the 
accompanying article is to be found an interest- 
ing story of how this pile has been used to keep 
the Missouri River where it belongs, and save much 
valuable land from destruction—Tue Enrtor. 




















thes upper end. To this collar are attached 14-inch 
steel cables, fifty to a hundred feet long; tied to the 
other end of the cables are trees. The pile is then 


sunk to a depth of twenty feet below the river bed. 
This leaves the trees, dozens in number, floating in the 


were supposed to be secure 
from any attack of the river. 
Over a year ago a sudden 
turn in the channel menaced this property, and after 
thousands of dollars were spent in the approved meth- 
ods without result, the Bignell pile, with the swinging 
obstructions in the current was tried successfully, 

This brought the Bignell pile te the attention ef one 
of the largest real estate operators in the West. If 
the pile could save the Burlington's property it could 
save land anywhere along the river. After its success 
had been established by the railroad, the real estate 
people bought up a large frontage of rich bottom lands 
that had been going into the river at the rate of about 
200 year. They were able to do this for a 
small figure from property owners who despaired of 
saving their land. They have placed along the river 


acres a 


front a number of these obstructions, and have not 
lost an acre of land. 

The accompanying pictures will give a clear idea 
of the operation of this method of protection. The 
first shows 161 trees fastened to one Bignell pile. The 
water was 22 feet deep and flowing eight miles an 


hour where this obstruction was placed. The pile, a 

twenty-foot one, was sunk twenty feet below the bed 

of the river. The steel cables, six of them, each 100 

feet in length, were attached to the collar on the piling 
(Continued on page 322) 


























A piece of Missouri River bank that was rapidly disappearing (/eff), and the permanent bar (righf) that resulted from the use of concrete pile and barrier of trees 
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38 HE days of the “prairie schooner” are past, but scanty growths of desert vegetation or concealed in a wealth located in that vast area Se long as the 

le some of the perils of the desert still persist in dip of the land that quite failed to give any hint of available water holes were allowed to be contaminated 

Is ' parts of the United States. They menace the traveler the presence of water. Men and animals died quite as by the heedless or their whereabouts were known to 

it venturing upon a vast fan-shaped arid waste that con- often within a few hundred yards of a well as they did but a comparatively few persons, Mr. Parsons was con 

a j verges at a break through the Sierra Nevada Moun- with the spring miles away from them. Suffering from scious of the fact that every stranger courted death 

of j tains leading into the wonderfully fruitful coastal re- intense thirst, which unhappily promoted bewilderment, when he ventured afar into that austere domain. 

r gion of southern California. This territory of scorch they wasted their strength in aimless hunting where By act of Congress, approved August 21, 1916, 

ot ing sunshine, scanty vegetation, and widely scattered husbanded energy helped by proper guidance would $10,000 was appropriated and the Secretary of the In 
water holes covers an expanse of 570,000 square miles have led to the vitally necessary water. terior was authorized to use that sum as far as it 

“a —nearly one-fifth of the country’s total area! It was because of this condition that George W. would permit in discovering, protecting, and rendering 

re Just as it did decades ago, when the tide of our Parsons, of Los Angeles, bestirred his State to action more accessible to the traveler the water to be found 

1e fearless pioneers moved persistently westward, this to the extent, at least, of planting signposts in some on the arid public lands of the Ualted States; and, 

in expanse of desert still stands directly athwart the parts of California’s arid region. Carrying his humane = after doing this, to erect and to maintain suitable and 

a lines of railways and the roads of motor vehicles feed- propaganda farther, he finally induced Congress three durable monuments and signboards, placed at inter 

“d ing northward and eastward for hundreds of miles years ago to make a modest appropriation looking vals along and near the accustomed lines of travel 

0 from the land of plenty to the far less favored sec- to still wider work in surveying and marking desert over the desert, so that persons traversing the tert 

1g tions in sister States. Now, more than ever, is it es watering places throughout the entire tract, which also tory should be able to reach by the shortest routes 
sential that the crossing of this inhospitable tract, concerns Utah, Nevada, Arizona and New Mexico. Mr the nearest springs, streams or water holes 

f this realm of awful dryness, be robbed as much as Parsons had previously learned by his own experience As far as that modest grant permitted, the field 
possible of its menacing nature. The motor truck as what it meant to put up with a lack of water in those parties of the United States Geological Survey did 
an aid to intercommunication, as a medium in lessen- parched lands; and as a qualified prospector he was their share, and, in addition, used some of the regula: 
ing the cost of living, must, more and more, traverse keenly alive to the potential value of the mineral allotment made to the survey for the purpose of h 
the interposed desert vestigating ground 
sweep; and this the — aa water condition Mis 
power vehicle cannot ’ f ree ; s # . . ir ak | region surveyed last 
do unless water be y - a - oll Phy ' ¥ 4 year eccupied abou 
available at convenient oe 1) fF be 4 60,000 equare miles | 
points en route. Not Apes Wane southern California and 
only that, but the wel- southwestern . Ariz 
fare of passengers and : representing only 


those in charge of this 
Service is equally de- 
pendent upon the cer- 
tainty of finding a suf- 
ficiency of water along 
these highways. 

Until very recently 
the known water holes 
and springs were indif- 


small per 





entire area that should 
be covered in this mar 
ner. In Callfornia, tl 
section embraces 
southern part of Di 
Valley and the county 
between this valley and 


the Mexican border 











ferently cared for, and while the desert are 
many lives were need- so dealt with in Arizona 
lessly Sacrificed because Two views (left and above) of a spring, includes the portion 
their whereabouts were hidden away in a clump of desert vege- wesl f Tucson and 
not indicated by any Phoenix and south 


tation, that constitutes the only water 


marks that would serve Wickenburg and Parker 











to guide the wanderer 
afoot or riding. Fre- 
quently the sources of 
relief were hidden amid 
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The Stop-Watch in Industry 


Some Reasons for Believing That It Is Out of Place There 
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is it I Some four 
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ition of which I am 
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i l inettici \ We sec 

La ‘ il are con 


By C. E. Knoeppel 


(a) Determining equivalencies and tasks; 

(b) Determining lost motion and waste: 
as they relate to the use of time by labor, 

We realize only too well the economic importance of 
increasing hourly production by labor, and that equiv- 
must be known they may 
watched and comparisons made, Deter- 


alencies in advance so that 


be currently 


mining what is a fair hour’s work for different opera- 
tions in industry, what men and equipment can turn 
out without injury to health or well-being or detri- 
ment to equipment, is what is meant by equivalency. 


rhis to our mind is an economic fundamental, for if we 


























study. In determining lost motion and waste the steps 
above outlined will do much to locate and eliminate 
them. ‘To control production adequately it is neces- 
sary to perfect organization, to provide records, and to 


study and better equipment and facilities, which in 
themselves will do much to increase operating eili- 
ciency. ‘Therefore, if the stop-watch is not a factor 


in the one case it is certainly not a factor as regards 
the other. 

We have no quarrel with those who advocate the use 
of the stop-watch, Refinements in results can un- 
doubtedly be secured through its use. As a basis for 
determining bonus times and piece rates it may have 
a place in industry, although our experience shows 
that by the time we are ready for the matter of rates 
and times on which to base earnings, hourly produe- 
tions will have been reduced to a practical basis of 
sufficient accuracy for the setting of rates. The stop- 
Watch can in many cases be used in determining what 
equipment should do, although in this it has been our 
experience that mathematical calculations will deter- 


mine what equipment should do on a given piece of 
work. We have simply found through our own experi- 


ence—and this is our best teacher—that we have been 
able to operate to advantage and secure satisfactory 
results in industry without the use of the stop-watch, 
With labor opposed to it, as well as Many manage 
ments, it became clear to us that in the long run 
there would be little gained in attempting to force its 
use on industry, especially after we had demonstrated 
to our own satisfaction that there was sufficient to do 
in eliminating the inefliciency of management result- 
ing from faulty organization, improper records, lack of 
production control, inadequate shop facilities, faulty 
working conditions and failure to know hourly equiv- 
alents, the betterment of which would make it possible 
to pave the way for greater efficiency on the part of 
the workers, without setting tasks for bonus or piece 
work. It is true that many times the criticism on 
the part of labor and management has not been so 
much againsg the stop-watch itself, as the use to which 
the results were put; and it might be said that deter- 
mining hourly equivalents by the estimate and con- 
ference method is but another way of attaining the 
same end. Our feeling as to this, however, is that to 
get more production it must first be controlled; that 
to control production properly it is essential that we 
know within practical limits the time a given piece of 
work should take, so as to plan to have equipment, 
labor and material ready at the right time; and that it 
is just as much to labor’s interest as that of the em- 
ployers’ to reduce idleness and lost time to a minimum, 
It seems to those of us, who have studied this sub- 
ject for several years past, that by eliminating the 
stop-watch and making a 

clean-cut separation be 








~ can secure increased 

| hourly production we 

‘ heed hot concern our 

i selves so much about the 

HUNDRED years ago, when the introduc- matter of wages or the 

J co lion of the first labor-saving machinery was hours of labor. It is al- 

begun in England, labor revolted with great vio- together a matter of se- 

e8 , , Snees lence, refusing to operate the machines and curing production by util- 

Phi ; crying out that their use meant loss of employ- izing every facility that 

J ment and destitution to thousands of workers. > gh nar etircgy sein 

ae But after three decades of more or less constant — a a 

m “ , a vised toward getting out 

a violence, the “ Industrial Revolution’ triumphed; o maximum or quantity 

' workers realized that increased production was of seeduction, The greater 

to as much benefit to them as to the employer. To- the hourly production the 

is day it seems that we have circled back to the view- less the cost. The less 

ed point of the early eighteenth century, and that the cost the greater the 

fi y labor must learn its lesson all over again. It is demand, and the greater 

rsally met perhaps natural that the management should try the demand the more 

; vale to drive the lesson home with the stop-watch; but business there will be. 

— it is not at all necessary to do it this way. The more business there 

= hig prices is the more demand there 

ighting, is will be for labor. 

t neffi- We have found, how- 

| worker by ever, that careful esti- 

As a mutter of fact the greatest part of mates with change in hourly production rates made 

t iricncey found ia due to the shortcomings of from time to time, up or down, will ultimately bring 

yoment Uniess a plant is properly organized; hourly equivalents to where they would be if ‘a stop- 

les e are rellable records on which to base con- watch had been used. The logical question arises :— 

siot inless production is properly controlled; un- How will these estimates be made if we do not use 

less rking conditions and facilities are what they a stop-watch? By conferences between those re sponsi- 

ild | workmen cannot work efficiently, whether ble for determining these hourly equivalents, the work- 

tine want to or ) ers and the foremen, studying the work to be done, plus 

idleness in equipment; waste in floor space; inade- an analysis of records showing past performance. In 

quate manufacturing facilities; too much material tied other words, determination of hourly equivalents would 

up in stock; over-equipment; break downs and repairs be a matter of bargaining, based on intelligent dis- 

in equipment during working ‘hours; failure to pro- cussion, which would get away from the arbitrary 

vide work or material or tools on time; these are cer- methods so often pursued in setting rates. If subse- 

tainly. factors not within the control of the workers quent effort proved the hourly equivalent to be be- 

in a plan This does not mean that there is no Ineffi- yond the attainment of the worker it is corrected in 

clency on the part of the workers, but it does mean the same manner as it was set. If the equivalent is too 

that the greatest inefficiency is that of management easy of attainment, the same method is followed in 
and that you cannot get a high degree of labor effi- increasing it. In other 
ency with a low management efficiency. words it is a “Give and 
Our experience proves further that through efficient Take” proposition. Fur- 


mm, proper records, control of production and 
facilities, manufacturing efficiency can be 
materially increased and in acomplishing these things 
we have found that no stop-watch is at all necessary. 

This brings us up to the matter of the worker's part 
necessary in 


iiproy ed 


in industry. There are seven essentials 


industry 

(1) Supplying the funds; (2) providing the plan‘; 
(3) furnishing equipment; (4) providing an organiza- 
tion; (5) placing orders for work; (6) supplying mate- 
rial: (7) doling the work. In the first of these capital 
is concerned: the next five fall within the province of 
the management; labor is concerned with only one of 
work. In this the elemert of time 
thought behind the use of the stop- 
watch has been to study this use of time by labor. 

It is of course true that labor has felt that the less 
hours it worked the more work there will be for more 
people, .In some cases labor has even gone so far as 
explicitly to take the attitude that it ought to reduce 
the amount produced per hour in order to “make jobs” 
So in our experience we have been ob- 
three-fold tendency : 


doing the 


enters, and the 


them 


for more 


men 


serving a 


(a) Less hours work per man; (b) less production 
per hour per man: (¢) greater wages per hour per man: 
which the basis of the vicious cycle of increasing 
prices 

The stopwatch will never get these ideas out of 


labor's mind, even if it does show that these conditions 
exist. Only education and bitter experience will show 
labor the fallacy of the less-hours-for-more-wages idea. 
This narrows the use of the stop-watch to: 


ther, in determining 
hourly equivalents, the 
idea is to arrange for an 
average performance by 
an average man over an 
average period of time. 
The use to which we 
put these hourly equiva- 
lents is in planning and 
routing work through 
the plant so that in dis- 
patching shop operation, 
as in dispatching trains, 
we may know the length 
of time between points 
and arrange accordingly. 


They are not used for real. 





ROM scventy-five to eighty-five per cent of the 

possible results from modern methods of 
industrial management can be secured without 
the use of the stop-watch in timing workers and 
studying operations, says Mr. Knoeppel. This 
may seem a startling statement, especially coming 
from one who has always heretofore advocated 
the use of the stop-watch. It represents a re- 
versal of judgment as sincere as it is complete; 
and coming at a time when it may serve to focus 
the attention of both workers and employers on 
the absolute necessity of greater production, its 
bearing upon the present price situation is very 


tween the inefficiency of 
management and the in- 
efficiency of the workers, 
the way is paved for a 
better relationship be 
tween workers and em- 
ployers, and the increas- 
ing of industrial effi- 
ciency all along the line. 


Making a New Nation 
— the signing of 

the peace treaty 
Poland has received uni- 
versal recognition as an 
independent State, though 
the eastern boundaries 
are still unsettled and a 











setting piece rates or 





constant irregular war- 





bonus times, as in our 
philosophy the matter of 


incentives should not be taken up until proper organiza- » vist Russia. 


tion, records, production control, proper plant condi- 
tions and facilities, and knowledge of hourly equiva- 
lents are provided. We have found that if these are 
provided, any fair method of wage payment will in- 
duce the support and coédperation of the worker and 
enable him to work to better advantage. 

It is apparent therefore that the stop-watch is not 
needed in determining hourly productions, as intelli- 
gent estimates based on proper discussion and a study 
of the work, will serve in the long run to make equiv- 
alents as accurate as if determined by stop-watch 


fare is being kept up with 

the Ukraine and Bolshe- 
The problem now confronting the Polish 
Government of restoring Polish industries and rebuild- 
ing the devastated areas is a very serious one. The 
country has 5,000 miles of railways but only a few 
cars or locomotives. An order for 150 locomotives 
has recently been placed in this country. Large pur- 


chases for shoes, clothing, textiles, and manufactures 
are being made in France and Great Britain, both by 
the Polish Government and private firms, the rate of 
@@ehange making it more advantageous for the Poles 
to buy in these markets than in the United States. 
where payment could not be made in francs or pounds. 
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Some of the Mistakes Which Are Avoided by Full Use of What Science Can Tell 


S in all other branches of manufacture, there has 

been an endeavor in the refractory industry to 
produce a more uniform product, compounded on a 
scientific basis, and made by eliminating the human 
factor as much as possible. This is in marked contrast 
to the practice fifty years ago, when the requirements 
were not so severe. At that time the methods of man- 
ufacture were almost entirely hand-processes and many 
vital operations were left to be controlled by the eye. 
Naturally a variable product resulted. 

The refractory-products plants are located for the 
most part in certain firebrick centers where refractory 
materials occur more or less abundantly. Because of 
this fact operators have been able to judge the good and 
bad material of a certain district with great accuracy 
by simple methods, knowing by experience how it be- 
haves in service. It has not been infrequent, however, 
that such empirical methods have failed, plants hav- 
ing been erected on the supposition that high grade 
material was available. In one case approximately 
$500,000 was spent before the company realized that 
the material for which they were seeking was not 
present. This might appear to have been a clumsy 
mistake at first sight, but not so to those familiar with 
the geology of “flint” clays, so called because of their 
hard structure and flinty appearance and fracture. The 
plant referred to was built in the center of a_ flint- 
clay region and was surrounded by thousands of acres 
of territory apparently underlain with flint-clay. It 
is a peculiarity of such material, however, that it may, 
due to some freak of formation, become exhausted with 
only an hour’s notice—when apparently unlimited sup- 
plies are available. 

Nowadays, however, cones varying from % to 1 
inch in diameter are taken from the ground at reg- 
ular intervals and are analyzed and tested for refrac- 
toriness. To those familiar with the clays of the vi- 
cinity under examination, such comparative tests tell 
the quality of the vein, the thickness, its extensiveness, 
and even the uses to which it can be put. In fact, the 
engineers can draw very accurate maps of the hold- 


ings of the company, which indicate for periods years 
in advance where the poor material, if present, will be 
found and how to locate it. This is in rather remarka- 
ble contrast to the old rule-of-thumb method, and has 
been put into practice by several companies during the 
past year. 

This same method has also failed in other respects, 
for it is quite natural that miners who are familiar 
with clays of one district will form definite conclusions 
regarding its appearance—opinions which do not ap- 
ply to other districts. As a result, poor clays have 
been unconsciously mined, while superior clays were 
disregarded. Since it costs from $0.75 to $1.50 per ton 
to mine this material, it can be readily seen how from 
$50 to $100 per day could have been saved or wasted 
by even the smallest of plants because of the failure 
of rule-of-thumb methods. The methods previously 
mentioned are now being applied to the different depos- 
its, the clay from the top to the bottom being sampled, 
tested and tabulated as to its value. This often results 
in rejection at the mine, yet more frequently has led 
to the mining of previously rejected clay at a very 
small cest, making possible a saving of from 2 to 4 
per cent in the total cost of production. 

The preliminary examination of deposits is, however, 
but a small factor in the manufacture of fire-brick. It 
is important to know the proportions in which the 
different clays shall be used for different purposes, the 
fineness to which they shall be ground, and the process 
by which the tempered mix shall be shaped. It has 
been the work of an Industrial Fellowship in operation 
at the Mellon Institute in Pittsburgh in many cases to 
determine these factors, the brick being manufactured 
at the plant according to recommendations and tested 
in the laboratory in the necessary way. By such a 
procedure the relative density, resistance to heating 
and cooling, resistance to slag penetration, conductiv- 
ity and refractoriness, can all be determined and the 
most desirable product installed in the different fur- 
naces without the cost of plant experimentation. This 
has been done in the case of checker brick, side-wall 


brick, roof brick, blast-furnace brick, ladle brick, and 
bricks for general mill and factory service. Besides 
this form of laboratory work, considerable investigation 
of plant problems has been carried out at the plants 
themselves by R. M. Howe, the Senior Fellow in charge 
of the research work. 

The most important of these investigations has con 
cerned the shaping and burning of the ware. As indi- 
cated, the shaping of fire brick was at one time purely 
a hand process. Later machines were installed which 
shaped the damp clay (dry-press) or the wet mix 
(soft mud) or a mixture of intermediate consistcncy 
(stiff-mud). All of have advantages 
but there is a growing tendency in favor of the stiff 
mud process. The objection to latter brick is 
that they are sometimes laminated because of the fric 
tion of the column of clay on the sides of the die 
through which it is forced. It has been found recently 
that such lamination can often be removed, when ob 
jectionable, by placing the green brivk on edge and 
completely crushing it. The product that is then 
formed is very similar to the hand-made product, yet 
can be made very rapidly by machinery. After the ware 
has been shaped and dried, it is then subjected to very 
high temperatures or is “burned.” This procedure 
causes it to become very hard and of a more or less 
constant volume. Burning, however, requires an im 
mense expenditure of coal, amounting to about three 
quarters of a ton of fuel per 1,000 brick. By utilizing 
the waste heat in warming up the cold ware, this fuel 
expenditure may be cut in half, an economy 
saves from ten to one hundred tons of coal daily at the 
plant. Such practice, however, requires an expenditure 
of considerable money and the scrapping of thousands 


these processes 


these 


which 


of dollars worth of kilns. Hence, the installation of 
more economical kilns, although eventually probable, 


is yet but in its infancy. Studies of these kilns have 
been made by Mr. Howe and his assistants and data 


available which concern their 
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Roller Skates for Messenger Boys 
To the Editor of the ScieNTIFIC AMERICAN : 

Has the idea ever been seriously considered of apply- 
ing to pedestrian traffic in general through our cities, 
the well known device of having the messenger boys in 
factories and larger offices do their errands on roller 
skates? 

Just at the moment the writer can see no objections 
to this, particularly since rubber tires on the roller 
skates will cut down the noise to a minimum. 

W. B. Wieceanp. 

Montreal, P. Q. 


The Hartford Weather Kiosk 


To the Editor of the ScrentTiric AMERICAN: 

In your August 30th number, on page 211, is a de 
scriptive article upon the Weather Bureau exhibit of 
weather forecasting apparatus. 

I regret to say the kiosk has been dismantled many 
weeks, if not months, but the structure remains an 
eyesore to the passers-by. While the instrument was 
in operation, it seemed to attract considerable atten- 
tion, but for some reason the Weather Bureau decided 
to abandon this method of informing the public of the 
Weather conditions, and has made vain efforts to get 
someone to purchase the remains and take it away. 

Cuas. 8S. BLAKE. 

Hartford, Conn. 


Cutting Shoe Bills with a Paint Brush 
To the Editor of the Screntrric AMERICAN! 

Three years ago I read of a mechanic who noticed 
that the soles of his working shoes, which were sat- 
urated with the oils that go to make up paint, wore 
out very slowly, while the uppers of the shoes always 


zave way first. He took them to a shoe manufac- 
turer who discovered, by analysis, that the oils used 
in ordinary paint act as a preservative on sole leather. 
By experimentation the following formula for preservy- 
ing soles was evolved: 

For a pair of shoes that have the shiny dressing worn 
off the soles, put on three coats of paint—ordinary 
hard-finish black paint will do—allowing each coat 
to dry forty-eight hours before applying the next paint. 
That is all there is to it. 

If the shoes are new, with the sole dressing intact 
so that the paint will not penetrate, roughen the sur- 
face with fine sandpaper. The paint will soon wear 
off the soles, but that which has penetrated the leather 
will remain and continue to perform its good offices. 
Repeat the process once each season and soles will cease 
to worry you; the life of your shoes will be measured 
by that of the uppers—and this will be greatly pro- 
longed by the elimination of the half-soling process, 
with its great wear and tear on the edges of the soft 
leather. 

In proof of all this, I can cite a pair of Oxfords 
which I am now wearing for the third summer. The 
heels are slightly worn, but they were never painted. 
I may say, as further evidence of what this showing 
means, that I walk about for some fourteen or fifteen 
hours per day. 

F. W. CHARLEs. 

Seattle, Wash. 


Tool-Steel Tests 


To the Editor of the Screntiric AMERICAN : 

In a recent issue you describe tests of a new tool 
steel. As I have been connected with the performing 
of a number of similar experiments as noted in that 
extract, it seems that a few comments would not be 
out of place. 

The article in question states among other things 
that “this steel may be heated anywhere between 1650 
and 1950 degrees Fahrenheit,” which demonstrates that 
it must be an alloy steel, as an ordinary carbon steel 
cannot be heated to such a temperature without de- 
structive results. The experiment, however, furnishes 
an inconclusive criterion as to the quality of the steel. 
Furthermore the article states that “the chisel can be 
heat treated so that it can be filed.” This to the 


layman may seem remarkable but who is 
familiar with the heat treatment of 
that a heat treated steel that cannot 
a fine file would be too hard and 
brittle to be successfully employed for driving through 
a piece of ordinary steel of moderate thickness as de 
scribed in the article. 

During the past ten years it has been my opportunity 
to have been connected with the performing of experi 
ments such as described in your article, useing how 
ever nothing but ordinary high cwrbon 
hearth drawn from ordinary 100-ton heats; 
the steel being, of course, of the proper carbon analysis 
to be susceptible to heat treatment. On one eccasion, 
early in the year 1913, we had occasion to 
proximately 
driving tapered punches through three inches of soft 
open-hearth steel. The steel for the punches 
drawn out hexagonally from 4-inch-square billet taken 
from a heat such as noted 
thick blocks were cut from a 83-inch square stock bar 
of about .15 to .20 carbon. In every case the punches 
were started into the blocks to the depth of approxi 
mately % inch with a heavy hand after 
which they were driven through the remaining part oi 
the blocks under a 2,000-pound steam hammer, until 
the points of the punches protruded from the under 
side of the blocks. During the driving under the 
steam hammer, the blocks were, of course, held in 
place so that the points of the punches would not 
come in contact with the bottom die of the hammer. 
During the tests there was not one failure out of the 
75 and in each case the protruding point of the punch 
was in as perfect a condition as before being driven. 
The punches were treated before driving so that the 
heads would not break out or crack. 

These approximately 75 tests were numbered and the 
sample No, 10 which I picked out at random at the 
time I am sending you for your inspection together 
with affidavit covering the performance. 

In conclusion, the test as expounded in your art! 
cle does not demonstrate any particular quality of the 
“Steel Extraordinary” than cannot be similarly im 
parted to any tool steel on the market. 
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The Lesson of the Caldwell Range 


Governmental Encouragement of Rifle Practice in Time of Peace Vital for National Security 


By R. G. Skerrett 


September 27, 1919 











has once more emphasized the aptitude of 
Americans in handling skilfully and ef- 
fectively the prime weapon of the in- 
fantryman; and the world now knows 
that in the end it is the foot soldier who 
decides the fate of battles. 

During the various contests that have 
been held at Caldwell in the late period 
of activities, covering an interval of six 
or eight weeks, the thousands of partici- 
pants have not used up more than a few 
million of cartridges. We have a herit- 
from the World War of something 
like 5,000,000,000 rounds of this sort of 
ammunition, and this stock will 
riorate and be useless if not expended in 
decade. It will be quite 
put cartridges to 
good use in time of peace unless they be 
utilized lavishly in operating every rifle 
range available and stimulating a 
desire in every able-bodied citizen to learn 
how rapidly and surely. 

There is a disposition, which has al- i 
ready had expression, on the part of the 
authorities in Washington to abandon 
many of the wartime rifle ranges, quite 
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purpose of 
Reservists, under the leadership of 
Harllee, built the rifle 
climacteric efforts were centered in making the range at 
Caldwell the the and for the 
rounded out the that it 
magnificent array of 220 rifle 
the rifle ranges having 
The recent “shoot” 


the United various ranges 


thus master one of 


granted in 


group, 


recent matches” they range so 


points of could boast its present 


services targets and 50 pistol targets- 


a maximum reach of 1,000 yards. 


forgetting that it is far easier to main- 

tain a system once established than it is 

to call it when 
demands it. Lieutenant-Colonel Harllee, by 
work and gradual upbuilding, perfected 
a course of instruction of peculiar value, and there is | 
than ever to expand its application, 
Our national security in the will be 
infinitely better and more cheaply safeguarded if 
every potential fighter be taught to feel at home in 
handling the paramount “shooting iron.” 
The truth is, the marksmanship of our men has stirred 
military abroad, and it is authoritatively re 
ported that the Germans are henceforth going in for 
target practice as they have not done in the past. 
Plainly. it is all the more necessary that we should ' 
keep up our own good work and make it virtually a 
form of national sport such as has pre 
vailed for years among the Swiss. With 
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substantially 5,000,000,000 rounds of am- 
munition to draw upon, it will be practi- 
cable not only to operate ali of our ex- 
isting ranges but to build others so that 
no section of the country will be without 
its convenient for turning out 
marksmen, sharpshooters, and expert 
riflemen. 

At the fifteen ranges operating during 
our participation in the war there was 
instructed monthly an average of more 
than 30,000 men, and each week there 
were fired quite 2,000,000 cartridges. 
Every round was expended under the di- 


means 


(Continued on page 322) 




















jbove: Training in the sort of shooting that makes a sniper. Left: A close-up of the butts. Right: Rear view of the targets, showing the elevating gear 
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Existing sewer in section, showing a typical collection of pipes and conduits for other 
public services, and a fair sample of the course of present snow removal 


The General Utility Sewer 

HE problem of snow removal, always present in 

our large cities, promises to reach, during the 
coming winter, a degree of acuteness surpassing any 
thing ever before seen. Not alone is there no body of 
unemployed workers to fall back upon in the event 
of snow emergency, but the rates that must be paid 
whatever labor may be available are such as to strike 
terror: into the soul of any Street Cleaning Commis 
sioner who must pay them, and any Tax Bureau that 
must provide the funds out of which they may be paid. 

There is no escape from the high cost of snow 
shoveling through the effort to melt it in situ and let 
it run away. This suggestion, attractive enough on 
its face, is brought forward as regularly as winter 
rolis around; but when it is reduced to cold, hard 
figures the heat requirements are such as to make 
strong men weep, and to put the whole idea definitely 
out of the running. Accordingly the only means pre- 
senting itself for reducing the cost of snow removal is 
to reduce the length of the haul between the shovel and 
the dump; and this means only one thing—dump the 
show in the sewer, 

This, of course, can be done and is done. But it is 
open to serious objections. The manholes, to begin 
with, are too far apart. There are not enough points 
where the snow can enter the sewer: congestion results 
in the street around these points, and even more in 
the sewer beneath them. The amount of snow which 
a given volume of cold running water will melt and 
carry away is definitely determined; and if we shovel 
in more than this limit, the surplus simply refuses to 
melt and run away promptly. Moreover, there is a 
very considerable volume of permanently solid matter 
in the snow after it has been shoved about over the 
city pavement, and when we thrust this into the 
sewer it tends to clog the flow and interfere with the 
hormal business of the stream—which, of course, is 
the sanitary flow. 





Finally, it turns out that the financial advantage in 
using the sewer thus to aid in snow removal is piti 
fully small—sometimes, even a negative quantity. For 
with removal by truck, the snow does not have to be 
moved in the street by hand at all; the trucks are 
everywhere, and the snow is put directly into them 
from its place on the pavement. But when we come 
to manhole deposition, we must either employ trucks 
for the unprofitable small hauls of fifty to a hundred 
feet, or we must shove the snow along the ground 
much as the summer street-cleaner shoves the accumu- 
lated dust and manure in a big flat long-handled 
scraper. The picture which we present herewith 
shows up most admirably all the weak points of this 
scheme—its sanitary drawbacks as well as its unecon- 
omy of labor; and this sketch interprets admirably the 
observed fact that it really dees cost as much to handle 
snow this way as to load it right into trucks and haul 
it off to the river. Then on top of that there is the 
necéssity of cleaning out the sewer after the winter 
is over, so that the sanitary flow can resume its wonted 
course, 

To meet this suitation, a New York civil engineer, 
Mr. L. Davidson, comes forward with a suggestion 
which we diagram in our second cut. He points out 
that in the metropolis as well as in many others of 
the larger eastern cities the sewers are getting old, and 
stand in more or less desperate need of reconstruction, 
In New York, specifically, much of the sewer mileage 
is so nearly definitely worn out that means of re- 
placement must be seriously considered in the imme- 
diate future. So Mr. Davidson suggests that this 
necessary reconstruction be made the occasion of a 
redesigning which shall adapt the sewer better to the 
purpose of aiding snow removal, while not prejudicing 
in any way its ability to discharge its regular function. 

The first feature of Mr. Davidson’s design is the 
elimination of the manhole in favor of a continuous 
opening down the center of the street. This slot 


Proposed sewer with sanitary and storm flows, and gallery for service mains. 
The street is depressed at center and snow removal proceeds as indicated 


would take the place, not alone of the central manholes 
but also of the big corner openings through which the 
street drainage enters the sewer. In order to make 
this possible, the street would be “crowned” dow: 
toward the center from each side, instead of up, se 


that everything fluid would gravitate toward the cet 
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Emergency Housing in Britain 


ERE in America we are apt to think have 

housing problem—and so we have, in a way 
But it is a financial problem only; everybody is abl 
to find a house of some sort to live in, the only trouh) 
is that he has to pay more than he wants to and in 
many cases more than he can afford. If we seek a 
place where the housing problem assumes a physica! as 
pect, where there are literally not enough houses to go 


around, so that large numbers of people do not have 
any assurance that they will be able to find shelter 
we must look to Europe. 

In various sections of England, for instance, the ! 


ing problem takes this form. In London the situation 
has become so acute that the city administration has 
had to take a hand, providing temporary 
tions in the open public spaces for the familles that 
can find no regular housing. 
been erected in many of the parks and squares wooden 
bungalows of the sort illustrated on this page Whii 
capable of being put up with great rapidity, and fall 
ing in the category of “portable” 
tures are by no means flimsy affairs, and it seems pos- 
sible to live in them with a good dea} of comfort, That 
they can actually attain something of the home at 
mosphere is shown by the interior view of one of the 
London bungalows, occupied by a returned soldier and 
his bride. 
in the housing line, these little dwellings are properly 
cut up into rooms, and are in fact so designed that 
they are entirely livable. 
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Exterior and interior views of one of London’s portable bungalows erected by the municipality to relieve the housing situation 
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Our Technical Achievements in the Great War—Concluding Chapter 


The Share of the Various Armies in Bringing About the Final Victory 





























) RING all the long years of the great war in Entente nations during the war. For this reason, any 

Kurope, and particularly towards its end when the discussion as to who won the war is hailed with ribald 

overthrow of the enemy was in sight, it was ITH this, the concluding chapter of the joy by the enemy and by those elements in the various 
ere hope of the military men who were doing Series, Our Technical A chievements in the countries, including our own, which are hostile to one 
iting, that the ultimate victory would not be Great War,” The Scientific American brings to or other of the Allied nations. 

' i by any fruitless and ill-timed discussions as a close its record, extending over five years, of “Who won the war?’ The arswer is that all the 
won the wal Great as was the individual the scientific aspects of the greatest struggle in nations won it by a_ self-sacrificing and steadfast 
rne ty the various national armies and the all human history. Not the least valuable part coéperation, the absence of which would have resulted 

g individual sense by each army of its own vast of the record is that which has appeared since m an overwhelming victory to the enemy. — 
1 —e there was an unwritten agreement, the signing of the Armistice; for the coming of The concluding chapter of the “Statistical Summary 
he restraints both of good breeding and of the War,” drawn up by the Chief of Statistics 
ro peace released much valuable data. Hence- 4 . : 

{i sportsman p, that no one nation should unduly ° Branch of the general staff under Col. Leonard B, 
sive its own share in the war to the disparage forth the space devoted to Army and Navy Ayres, consists merely of a set of diagrums as repro- 
of the work done by its allies, Military men subjects will return to the peace-lime scale to duced herewith. Unlike the rest of the report, there 

ized during t eat of conflict, as they do indeed which our readers were accustomed before the is no text accompanying the diagrams. They are left 

ia hat each army, however great in numbers and War. THe Epiror. to speak for themselves. They show, as nothing else 
ind how r distinguished by heroic per could, how closely interwoven and mutually interde- 

es, was, after all, but a single link in a great pendent was the work done, both in the factory and in 

hich must never be broken if the enemy were not been able to resist the temptation to indulge in the field, by the army at the front and by the civilian 

é id fast and finally brought to terms national exploitation, which has been too often ac- workers at home. 

Although the above considerations prevented any in companied by most ungenerous depreciation of the In one table, such as that showing the numbers killed 
llous comparisons by the men who had done the work done by other armies of the Allies. The evil of in battle, France, Great Britain and Italy greatly pre 
here wus always a danger that the civil this agitation lies in the fact that it is a most effective dominate. In another showing contributions in 
would not be thus restrained As the means of breaking up the good feeling and sense of wealth or in equipment, there will be a sharp change in 
veal, the politician and t’ uurnalist have brotherhood which has been established among the (Continued on page 324 
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Concrete Canal Becomes a Driveway 

NHE Tieton Irrigation Canal, in the 
1 State of Washington, was construct- 
ed in 1907-09 by the United States Recla- 
mation Service, and has been carrying 
irrigation water for the past eight years. 
The territory which it waters covers 
$2,000 acres, three quarters of this being 
in a high state of cultivation, and 8,000 
acres having been added to the district 
by a recent extension. This addition 
made it necessary to increase the water- 
carrying capacity of the canal, and the 
necessary work to this end was com- 
pleted last fall. 

The canal is constructed along a very 
rough and precipitous canyon wall, and 
in its approximate nine miles of length it 
falls 500 feet. As originally built it was 
circular in form, slightly exceeding the 
semi-circle ; the upper rims were 22 inches 
above the horizontal diameter of the cir- 
cle, which was 8 feet 356 inches in length. 
The concrete sections of the trough were 








As pointed out by Mr. Frank WH. D. 
Acland, author of the paper, a steam en 
gine exerts powerful starting efforts so 
that it is particularly adapted for put- 
ting trains and other masses into mo- 
tion. It can operate at any speed from 
start to its designated maxtmum. It 
van develop more than its rated power 
at reduced speed. It can carry a severe 
overload for long periods and 
gives ample warning before ceasing to op 
erate. But the heat 
steam engine is very low. At least 80 
per cent of the energy in the fuel sup 
plied to it is lost. 

The internal combustion engine, on the 
ether hand, shows a much higher heat 
efficiency. But it cannet start without 
the aid of some external source of powe1 
It cannot develop its full power except 
at full speed, it operates very poorly at 


usually 


efficiency of the 


low speeds, and it cannot endure over 
loads for long periods. Furthermore, it 


may cease to operate without any warn 








two feet wide and four inches thick, and 
were tied together across the top of the 
ditch by, 4-x 6-inch reinforced concrete 
bars. 

To enlarge the canal, a new top segment was cast 
in place on each side, after removing the cross-braces 
Satisfactory binding between the old and the new 
concrete Was secured by notching and grooving the top, 
of the old. Then new cross-braces, similar to the old, 
were added. The concrete of the old bars was broken 
up and used in the new aggregate, and the steel was 
salvaged. For simplicity of construction, the added 
wall-sections were built straight, in line with the tan- 
gent to the circle at the old top. 

The project was rather exacting in that the work 
could be carried on only between the first of Octo- 
ber and the middle of November, for a period of seven 
weeks. It was begun in 1916, continued in 1917 and 
completed last fall. The causes of this short working 
season were the weather conditions in the canyon for 
the greater. part of the winter, and the necessity for 
having the canal in uninterrupted service during the 
agricultural season. 

The outstanding problem was the delivery of ma- 
terial to the local working points. Everything had to 
be hauled by teams from various centers along the 
river, but the configuration of the canyon is such that 
delivery to the canal could be made at comparatively 
few points. There was one section of the ditch a 
mile and a half long for which there was only a single 
practicable delivery point. Accordingly it was neces- 
sary to employ the canal itself as a highway for further 
distribution to the workmen. 

This was at first attempted by having men to haul 
small cars and trucks back and forth on the canal 
bottom. After a few days it became evident that no 
time would be made in this way, however, so mules 
were brought to the job, and thereafter the work went 
along in good shape. The mules hauled good loads in 
very satisfactory time. At the same time a small 
Stream of water was allowed to flow 


continually 
through the canal to furnish water for 


New top segment of straight wall sections added to the sides of the Tieton 


Canal to increase its capacity , 


Steam and Internal Combustion Combined 

ONSIDERABLE public interest was _ recently 
fh aroused by a paper read before the Royal Society 
of Arts in London, on a new prime mover of a remark- 
ably high efficiency, invented by William Joseph Still. 

















Coverting the obsolete torpedo boat “‘Fox’’ into a 
fishing smack 


The engine combines the advantages of the steam en 
gine with those of an internal combustion engine, for it 
uses gases of combustion on one side of the piston and 
steam on the other. 


ing, owing to some small defect. On ac 
count of these disadvantages the internal 
combustion engine has not effered any 
serious competition to steam in railroad, 
marine or stationary power plants. 

Most of the loss represented by the steam eogine 
eccurs in the generation of steam. ‘To be sure, the 
engine has been developed to a very high degree of 
efficiency by superheating, compound and condensl 
but further developments of efficiency can hardly be 
expected in any marked degree. The very largest ‘and 
best steam turbines show an efficiency of only 18.5 
per cent of the heat units in the fuel used. On the 
other hand, gas engines have reached an efficiency of 
28 per eent, and the best Diesel engines have 
as high as 36 per cent efficiency. 

The internal combustion engine possesses an advan- 
tage over the steam engine in the fact that the fuel 
is lutroduced and burned in the very cylinder of the 
engine, but the disadvantage of this system Les ir 
the fact that temperatures are produced that are much 
higher than those of a boiler furnace, and even higher 
than the melting point of cast iron, so that a cooling 
system has to be used to lower this temperature suffi 
ciently to prevent injury to the working parts of th 
engine. Efforts have been made, from time to time 
to utilize the heat in the cooling system of an internal 
combustion engine and also that of the exhaust gases, 
but while some heat can be recovered from the exhaust 
gases, the cooling water in the jacket is ordinarily of 
too low a temperature to permit of recovering an) 
energy in the form of steam. 

Mr. Still, however, has designed an internal com 
bustion engine in which he uses a very thin shell for 
his cylinder, this shell being reinforced with vertical 
ribs and the whole being surrounded by a jacket of 
steel which serves to give adequate’ strength to the 
eylinder. On account of the thinness of the wall sepa 
rating the combustion chamber from the cooling water, 
there is a far more rapid rediation of heat into the 
water, with the result that much more heat may be 





shown 





this of course materially lightened the 
task of the mules. Our cover this week 
shows one of the cars en route through 
the canal. 


Old Torpedo Boat for Fishing Banks 
NEW experiment, that of converting 
obsolete naval vessels into ships for 

practical purposes, is now being conduct- 

ed in Seattle, Wash., where a fishing 

Corporation has purchased the old tor- 

pedo boat “Fox” from the government and 

18 fitting it up as a deep-sea trawler for 

use in catching halibut on the fishing 

banks of the Pacific Ocean. The “Fox” 

was built in 1899 in Portland and is a 

Sister ship of the “Davis” and “Goldsbor- 

ough.” She participated in the Boxer dis- 

turbance in China. 

The photograph shows the “Fox” on the 
ways of a Seattle ship-repair plant. She 
still retains her graceful lines and the 
sharp bow of a torpedo boat, but a new 
house and stack are added. Twin-screw 
propellers are being installed and new 
engines emplaced and in all respects be 
ng properly outfitted for her new sphere 
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recovered in the cooling system. In fact, 
the temperature of the cooling water sur 
rounding the combustion chamber is main 
tained at 350 degrees Fahrenheit Fut 
thermore, the exhaust 
combustion chamber pass through a 


MEF 


gases from 
tem of radiating pipes whereby they im 
part a considerable portion of their heat 
to the water. 

In addition to these means of heating 
the water, there is an auxiliary steam 
generator or boiler, which may form ian 
integral part of the engine er may be 
separated from it, as shown in the dia 
gramatical view The stean 
thus produced is introduced under the 
piston and serves to return the piston 
after it has been moved downward by 
. the combustion gases. 

Of course 
shown in the drawing, to permit of alter- 
nately introducing the steam under the 
piston and carrying off the exhaust steam 


herewith. 





there is a siide vaive, as 


ee | to the condenser. ty this combination 
' of steam on one side of the -piston and 
wits in| gases of combustion on the opposite side 
4 | the Still engine has been able to sly 


an efficiency of 41 per cent. It will be 
noted that during the compression stroke, 








of activity. 


The Still engine which combines steam with internal combustion 


(Continued on page S26) 
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The Heavens in October 1919 
The Comets Discovered by the Rev. Mr. Metcalf 


By Professor Henry Norris Russell. Ph.D. 


1919 


September 27, 


l res It showed a we le Dorace i Ursa Minor below and Ursa Major still 

Was me y southward, at wer, ol ie horizon 

i e over legree per da No ele 
~ | hie rh have ome to hand in this The Planets 
the way place, and from the data already Mercury is an evening star this month, and is best 
1 Me “ possible to say more than that visible toward its end As he sets only fifty minutes 
. il he comet were probably at a con iter than the sun and is but eight degrees south of 
him, he will be very hard to see. 

Venus is a morning star, and is ex- 




















ceedingly conspicuous, reaching her great- 


\ est brilliancy on the 20th, when she rises 
at 3 A. M. by ordinary mean time, or 4 
. A. M. by the artificial time which with this 
month disappears from American annals, 
Mars too is a morning star in Leo and 
rises at 2:10 A. M. (mean time) in the 
4 middle of the month. Jupiter is in Can- 
. cer, some 20° west of Alars, and rises 
( ’ about an hour and a half earlier, Saturn 
too is in this part of the sky. On the 24th 
rece , he is in conjunction with Mars. At Green- 
” Dp ' wich noon, or 7 A. M. by Eastern Standard 
\ vl Time, the planets are only five minutes of 
are apart, and they will form a_ very 
\ Ba ~ beautiful pair in the sky that morning 
‘A = before sunrise, being barely separable to 
~ 5 the naked eye. 
I 2 3 Uranus is in Aquarius, and comes to the 
\ \s = meridian at about 8 ’. M. Neptune is in 
i f Cancer, not far from Jupiter, and is ob- 
i MI servable before daybreak. 
The moon is in her first quarter at 4 
A. M. on the 2nd, full at 9 A. M,. on the 
A Close Cometary Passage Oth, in her last quarter at midnight on 
the 15th, new at 5 P. M. on the 23rd, and 
returns to the first quarter at 9 P. M. on 
the Sist (all these hours are given in 
the ordinary nean Eastern Standard 
Time which will actually prevail on the 
date last named). She is nearest the 
earth on the 10th and farthest away on 
‘ he 26th. While completing her course 
= a _— ’ around the skies, she passes near Uranus 
At ‘ _ At 9 o'clock: Nov. 7 “ 
At 14 At 814 o'clock: Nov. 16 on the 6th, Neptune and Jupiter on the 
At 10 lock: Oct. 22 At 9% o’clock: October 30 At 8 o'clock: Nov. 23 17th, Mars and Saturn on the 19th, Venus 
\ NIGHT SKY: OCTOBER AND NOVEMBER on the morning of the 20th, and Mereury 
iD on the 25th. The conjunction with Venus 
H) is closer than the others, but still pretty 
\ t l siderable distance, vhich case it would be a fairl Vick about three degrees. 
rug ig one, as s described as sible in a field glass Seprember 13, 1919. Lake Minnewaska, N,. Y. 
| I houldeSoon be available, Addendum 
> pa The Heavens La formation, just received, is to the effect 
: hat Metealfs first comet has been recognized by the 
Guan © AS our > sows, lap reas square & waenes ~ computers at the University of California as identical 
, i wine aay chat base: pene th the fifth comet of the year 1847, which was dis 
nia And 7 Persons covered at that time by Brorsen. The observations of 
‘ e earlier apparitions indicated definitely that this 
, _ s a periodic comet, with a time of revolution of 
A wut T> years. The actual interval of 72 years agrees 
. th this, well within the limits of error, 
- Elements of Metcalf’s second comet have also come 
, / . » hand, and confirm the suspicion previously @X 
: —L ressed concerning its great distance. Two prelim 
ae ary orbits—computed at the Naval Observatory and 
' Ml wi - the University of California differ considerably, as 
s usually the case with a distant and slowly moving 
; ’ ; ; rat : } brody The perihelion distance is great—125 million 
, : ; a les according to one orbit and nearly 150 million 
. Lae according to the other; and the comet will not reach 
t perinelion until the middle of December. The orbit 
y > acieae m ’ plane is inclined 47° to the ecliptic and the descending 
: , fis Ne node is close to the perihelion, At present the comet 
bt is ie \ ¢ is some 140 million miles from the sun and nearly 200 
, : 3 = Nes million from the earth (or still further if the larger 
mh perihelion distance is accepted). During the next six 
1 se ee . months the earth and the comet will swing half way 
round the sun but on opposite sides of it, so that the 
nd , met will never come within much less than 200 
Late The path of the comet showing its relation to the sun gee ee of us, and will ee inconsplcsons ay 
ivaila and earth during its period of visibility it will probably be telescopically visible in the sou 
$ t ern hemisphere for the better part of a year. 
, Maioris ‘ lower down. Aries d Taurus a lupi On October Ist it will be roughly in 15h 20m BR. #& 
How t, and Orton is rising. Eri s and Cetus fill and 9° north declination, but this estimate, which B 
whi | southeastern sky, Aquarius do Capricornus derived by extrapolation from the published ephemeris 
' lo xjually unpromising region in the southwest, whiel is very rough. It should be an easy telescopic object, 
e sun r is brightened up by Fomalhaut, Cygnus, Lyra and visible in a good field glass, but not with the naked 
it Aquila form a brilliant group in the west, while in eye. 
Yor , irst sieht from t) north Cepheus and Cassiopeia are above the Pole, September 15, 1919. 
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Asbestos Mines of Quebec 


How Nature Put the Mineral Fiber in the Rock, and How Man Gets It Out 


HE well the table 
cloth into the 
fire, the use by the Romans of asbestos for 
cremation robes and the derivation of the 
word asbestos from the Greek, all attest 
to early knowl dge of a material now 
extremely useful in the industrial arts. 
The wender caused by this behavior of 
a fabric, in unlike the 
textile materials spun by man from nat- 
ural animal or vegetable products, is not 
unusual. Nor has it many years, 
so the story goes, since a supposedly re- 


known story of 


cast by Charlemange 


appearance hot 


been 


spectable and well behaved lumberman 
was run out of a Canadian lumber camp 
for washing his socks in the stove instead 
of by more conventional methods, this pro- 
cedure savoring strongly of witchcraft in 
the minds of his fellow lumber jacks. 
The same qualities which made asbestos 
a curiosity in ancient times are of the 
greatest use in present day industry. A 
fire-resistant fiber which can be spun and 


woven into articles of use where high 
temperatures are required must be ob- 
viously of high value. Asbestos resists 


of from 2,000 to 3,000 degree Fahrenheit 
havior is all the 


more remarkable when 
that it contains as high as 14 per cent 
water by weight. This combined water 


seems to have a great effect on the flexi- 


bility and softness of the fiber: very silky 


filer having over 14 per cent while a 
harsh brittle fiber will show only about 
11 per cent. 

At the present time the Province of 


Quebec is the world’s chief source of as- 
bestos, the production in other countries 
being comparatively small. Russia is the 
chief producer outside Canada. the as 
hestos being mined in the Ural district. 
Before the present trouble in Russia most 
of the Russian either 
locally or exported to Germany, a little 
reaching the United States. 

Geographically asbestos is a widely dis- 
tributed mineral, although many of the 
deposits are of little value commercially. 
The United States has many 
Newfoundland has large deposits of good 
quality and Italy was formerly a large 
producer. China, Siberia, Australia, New 
Zealand and South Africa have also de- 
posits which may be of use in the future. 
The South African fiber is of very good 
quality and the mines are being rapidly 
developed. 

Two varieties of asbestos are met, am 
phibole and chrysotile. The amphibole or 


asbestos was used 


deposits, 





By W. F. Sutherland 








temperatures 











The preliminary separation of the larger fragments of rock from the crude 
asbestos is carried out, as here shown, by hand 


hornblende asbestos is much inferior to the chrysotile, 


and this be- having none of the fineness of fiber, the tensile strength, dominate. 
it is known the elasticity nor the flexibility of the chrysotile. It thin 


of 


combined also differs in chemical composition from the chrysotile 


irregular 
These veins are seldom more than two or 

















315 
in having lime associated with iz 
nesia while the chrysotile is a hydrated 
silicate of magnesia The Canadian de 
posits of asbestos are of ” Variety 


known as chrysotile and it occurs only ina 
serpentine rock to which it is essentially 
similar in 
tine in 


chemical 
itself is 


composition, Se 
very similar to peri late 
a rock in which it is usually found, differ 
ing only in being hydrated 

In the cooling of the peridote from the 
igneous state it is surmised 
were formed and the hydrating 
being carried on by heated water changed 
the rock into serpentine and at the 
time widened the The 
carried some of the serpentine into solu 
tion and on crystallizing out, the dissolved 
mineral formed threadlike 
ally building up from opposite 
meeting or forcing past each other at tl 


center. 


that ceracks 


action 


se 


fissures water 


ervstals usu 


walls and 


Two varieties of chrysotile asbestos a 
found in Quebec, the Thetford 
fiber type and the Broughton or slip-fiber 


ol ross 


type, named after the townships in which they pre 


The Thetford or 


cross-fiber 


the 


Type occurs fF 


veins traversing serpentine rock, 


three inches 


attain 


The fibers bein 
} 


thick although in places they 
five or six 
ranged 


may 
inches. 
perpendicularly to t 
the vein are never very long, in no case 
exceeding the width of the 
many cases shorter due to the parting in 
the center. 


”? walls of 


veln and in 


Broughton 
ship while of the same chemical 
sition has a different phys 


The asbestos found in town 
“Om po 


ical appearance, 


It consists almost entirely of slip fiber or 
short fibers overlapping each other and 
which lie along the face of numerou 
fractures In places almost the entire 
rock seems to be fibrous and the li dis 
tinction between the asbestos recovered 
and the rock on the dump is‘in the length 
of fiber in each. Unlike ordinary fibers 
there seems to be no limit to the subdi 
vision of the asbestos fiber, In an inves 
tigation carried on by A. Kingsbury with 
the aid of a microscope, at a magnifica 


subdivision of the 


tion of 90 diameters the 


fibers appeared to tbe unlimited I] 
bundles broke up and branched off into 
other still finer 


collections of lines. At 
900 diameters, fibers appeared which were 
barely discernible and 
mated to be five one 


which were esti 
millionths of a ine 


Continued on page “) 
































The final sifting process in the separation of the asbestos from the barren rock 





The sucking process by which the asbestos is cleared from the heavie cK 
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This horse has learned to turn on the water and help himself to a drink when thirsty 


lace, in fact, where there are workers. 
| 


A Striking Example of Equine Intelligence 
The bureau has the largest educational motion pic 
library in the world 


VERY ‘ “ come “aAcCTOSS i inimiel ‘ > . 
|: ure 21,000,000 feet of film on 
4 \ ( in accomy SI ents tha . 


every 


me every conceivable subject, such as government, 
is 1m : 
ay economics, industry, history, travel, nature, science, 
‘ the ground of instinct : 
, ‘ health, commerce, agriculture, All these pictures will 
‘ wert ‘ ite t the animal is pos . 


, be loaned without charge to those who will exhibit 
Bt : 7 . vias lo * sur we havi them tree to audiences 

t ned to o th ougl very : ° 7 
; . = —— In order that thousands instead of hundreds of 
it 1 Tries feats they do . :. 
. business men and organizations may become borrowers 
reasoning powers of f 


if these films, the bureau is sending out questionaires, 
ne answering of which will enable the bureau's 
neer to advise as to the equipment most suitable 


a ‘ | eir f mces iré mere lL reactions 


atient work 


noi 
engl 


part oF t ers, But when an animal inder the circumstances, how best to adapt the work 

on result of his own powers shop, church, hall or factory lunchroom for motion 

mn aid the case is truly picture exhibitions, and any other questions the indi- 
vidual case requires 

e three photographs In addition the bureau is sending eight traveling 


Ww ‘ hi ( i = that hus learned to turn motion-picture theaters spec ia lly built auto trucks— 


ine and serve himself all over the country to arouse persons and organiza- 
tions, particularly employers, as to the possibilities of 
educational pictures. These trucks carry a projection 


machine, an electricity generating plant and portable 


rsty his, we are told, 
trai ev whatsoever 


i ‘ 1. rm e irni the spigot and 


screen, Thus they are able to show pictures at an 


isolated western ranch center as well ‘as in a city. 

In New England one truck is showing samples of the 
films that employers could exhibit in a darkened work- 
shop at noon, or at night when the wives and kiddies 
may see, too—if employers would spend $200 or $300 
for equipment. 

If the masses of Russia had been as educated as the 
American people, Bolshevism never would have raised 
its venomous head. There are thousands of workmen 
in this country, too, who really believe that the short 
est cut to a fatter pay envelope is through the destruc 
tion of the present employers. The professional agi- 
tators have told them so, and nobody in particulat 
has ever told them differently. Well, the 21,000,000 
feet of educational film are ready to do this. 

The bureau has films taken in Russia under the 
sjolsheviki. These and pictures of life in America form 
an elegant contrast. Sitting in the silence of an impro- 
vised theater in a work-shop, the employes can take 
their pick—the American plan or the Soviet plan. 

One big reason for the social unrest is the narrow- 
ness of the lives of many of the workers. Educational 

pictures will enable them to step out of 





Hand-Sawed Planks Where Time 
and Labor Are Cheap 


1 oe . \ i se eo efficlh \ if 
: on nothing short ot criminal 


ya w mil 


Free Education from the Film 


: i of ¢ nercial Economics, 
if “ ry ! : ar ‘ xh biting 


free 1 ) nm pictur iteys into factories 








the rut of a life bounded by factory, home 
and corner coffee club, and begin to live 
in the wide world. An employe’s interest 
in his work would be increased if he 
could see motion pictures showing how the 
men on the other end of the job work 
getting the raw product to the factory 
door, and other pictures showing the ulti- 
mate uses of the finished product, which 
he turns out, and the various processes to 
which it may be subjected after it leaves 
his hands. 

Industrial films are used to show one 
part of the country how the other half 
works and lives. The bureau is eager 
for more of these industrial pictures, and 
wishes manufacturers who have had films 
made of their own plants would submit 
them. 

The bureau believes employers would 
find it a good plan to let employes feel 
that the picture show belongs to them. 


the show—select programs from the 
bureau's catalogue, attend to the details 
of ordering the pictures, ete. Thus a 
point of codperation would be established 
between employer and employes which 
would be worth many times the cost of 
providing the “theater.” 

The bureau, making no profits on its 
films, is supported by endowment, annuity 
and voluntary subscription. ‘The United 
States Government and principal foreign 
governments are codperating with it. Its 
films are now teaching mothers of India 
how to stop their babies from dying. The 
bureau's films go by dog sled to the tuber- 
culosis-stricken Esquimo, by camels to the 








owns, coun Copyright, Publishers Photo Service 


Sawing timber into planks by an antiquated method 


I masroad t imber camps 


dwellers of African deserts, and by Hamas 
over the Andes to the Inca Indians. 





The employer could offer to provide space, 
. :¢ ’ 
and equipment if employes would run 
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The street sign that is always visible 
A Day and Night Street Indicator 


CALIFORNIA man has recently invented a device 

embodying a new idea in street marking. This 
indicator consists of a heavy cast iron frame with in- 
sets for heavy plate glass. The plate glass is colored 
red and the names of the intersecting streets are let- 
tered in white. The whole frame is bolted to a con- 
crete block into which a conduit is fitted for receiving 
the wiring. At night the lamp inside the frame is 
lighted and the red glare may be seen from a great 
distance. The street names may be read from a mov- 
ing automobile at the distance of 100 feet. 

The indicator takes up little room, being 17 inches 
square and rising only 4% inches above the level of 
the street, and is no obstruction to traffic. Besides 
directing pedestrians and tourists these indicators aid 
in enforcing rules as to cutting corners.—A. P. Child. 


Extending the Life of the Hack-Saw Blade 

oe aot hack-saws are open to the com- 

plaint that the blade has to fit the handle or they 
cannot be used. The only way in which it has ever 
seemed possible to realize the universal hack-saw, in 
which a blade picked up anywhere will fit a handle 
picked up anywhere else, was by putting out of business 
all the tool makers except 
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A High Duty Belt Fastener 

HE tendency toward increasing thickness in con- 

veyor belts has demanded a new type of heavy 
fastener; for a belt is only as strong as its weakest 
point. The device illustrated was got up to meet this 
need; it is pointed out that it is simple to apply; 
it takes only a reasonable time in proportion to the 
size of the belt, while the strength of the joint makes 
its modest cost a desirable insurance on the cost of 
the belt. It is made in sizes proportioned to the thick- 

















Gathering walnuts without stooping 


ness of the belt and the requirements of the service. 
It gives a joint of exceptionally high tensile strength, 
combined with the essential features of smoothness on 
both sides of the running surface, and an evenly 
balanced joint. 

The new fastener embodies a new application of the 
compression principle as applied to belt fasteners, It 
consists of two rectangular steel plates, which clamp 
on either side of the belt and ate connected by nuts 
passing through the belt. The top plate has two 




















New fastener for conveyor belts 
The Mechanical Wainui Picker 
ALNUT growers in southern Califoraia whe 
W have for long years bent their backs in an effort 
to harvest their crops are rejoicing over the fact tha 
J. F. Franke of Santa Anna, Cal., has invented and 
patented a walnut picker. 

His invention is nothing more than a galvanized 
iron funnel which admits the walnuts at the bottom 
instead of at the top. At fixed distances along the 
four sides of the funnel are four pieces of spring wire 
At the base of the funnel they curve inward to the 
extent of a single loop. The opening in the funnel 
bottom is about three inches across, and the four loope 
of wire close it up until an opening about one inch 
across is left between them. 

The walnut picker places the funnel opening over 
the walnut on the ground and gives a quick shove to 
the long handle, which is cut off by the top line of our 
picture. This causes the springy loops 
upon the rounded sides of the walnuts, and the loops 
spring back, admitting the walnut and at the same 
time contracting to hold it from falling out When 
the funnel has been picked full in this. manner the 
picker empties the nuts into a bucket by tilting the 
funnel to one side. 


to press down 


The picking device has 





one, so far as the hack-saw 
trade was concerned. 








The little invention which 








Trl ew oF oy samacaideg, 
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we illustrate in the middle 
of this page was not got up 
with the primary intent of 
achieving the universal hack- 
saw, but that appears to be 
one of the results @hich 
would follow its general 
use. Its primary —— 
to make it possible toVuse 
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been tested by many walnut 
growers and most of them 
express the opinion that they 
can pick walnuts faster by 
using it, and all of them 
admit that it eliminates the 
backache which has long at 
tended walnut picking, and 
at the same time makes a 
great saving in the matter 
of clothes 





a blade off the end of which 
a piece had been bsoken. 
Always before, this by no means uncommon shop casu- 
alty has meant the discarding of the offending blade, 
and hence the waste of a goodly amount of material 
which in itself was quite capable of giving further 
service. f 

This waste is now elimi- 
nated by a simple little part 


The hack-saw attachment that takes hoid of a blade any length 


round holes which are countersunk to hold the spe- 
cially cone-shaped nuts, while the bottom plate has 
two special square seats which fit around the square 
heads of the bolts. The new fastener was developed 
in Chicago.—F. C. Perkins. 





The California walnut 
harvest this year is the 
largest in the history of the 


* industry. It is estimated at 48,000,000 pounds worth 


somewhere near $15,000,000 and this production will 
be taken from 75,000 acres of bearing groves. This 
showing is largely due to coijperation.—H. J. Wood. 


Unique Wall Board 





which in effect extends the 
arm of the saw so that it 
will be able still to grip the 
broken end of the blade. 
Our photograph shows two 
of these parts in action— 
one at each end of the saw 
—and also two. standing 
alone, above the blade, so 
that their construction will 
better appear. The down- 
ward-bent segment, of course, 
is slotted to let the blade 
pass through, and the little 
metal flap. which hangs 
loosely against this segment 
catches in one of the teeth 
of the blade. This holds 
the thin blade securely 
against a pull in either di- 
rection ; so whether we have 
a blade that has been broken 
off, or one designed for a 
shorter bridge than that af- 
forded by our handle, we 








Machine 

HE accompanying lus 

tration shows a novel 
wall-board machine, devel 
oped at East Downingtown, 
Pa., ready for operation. 
This machine was designed 
to produce wall board of 
three, four, five of more 
sheets The paste § and 
squeeze rolis are arranged 
with levers and weights for 
applying pressure. The cut 
ter is of novel design and 
will cut board of more than 
quarter-inch thickness, the 
edges being clean cut and 
perpendicular to face of 
board. It is net necessery 
to have any sag in the board 
between squeeze rolls and 
the cutter; the latter is ar 
ranged to cut at the speed 


of the paper and to 








can hold it rigidly and saw 
with it, 


Machinery for making wall board 


sheets from three feet to 
twelve long or longer 
The dri is on the rear 


(Continued on page 327) 
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INCE Lincoln knew Billings, 
we have made many friends 


4 Wri,» ¥ : ’ 
iF a 4 . less illustrious but equally 
US 


oe ae : steadfast, three of whom have un- 


“Wh 

‘ Uhl ,/ 
i W M ' 
ri 
1 yh 


swervingly bought Billings & 
Spencer Drop Forgings for thirty- 
five years. The belief of such 
men is like a great tree—slow of 
growth, but with roots deep 
sunken; permanent, so long as 
the reason for its existence pre- 
vails. That half-century-built 
belief in the minds of many 


men is our most priceless asset. 


THE BILLINGS & SPENCER CO. 
HARTFORD CONNECTICUT 
THE FIRST COMMERCIAL 


DROP FORGING PLANT 
IN AMERICA 
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Rainbow! The standard 
sheet packing of the world 


Over 35 million pounds have been used in 
the past 30 years. It has never failed where the 
mechanical conditions are correct and the steam 
temperatures 370 degrees and under. 


Rainbow ts as reliable as the metal parts of the 
equipment. This insurance against costly blow 
outs makes it the cheapest packing from a_ pur- 
chasing and operating point of view. 

All Rainbow packing is red but all red packings 
are not Rainbow. To avoid trouble be sure you 


receive genuine Rainbow on your orders. 


United States Rubber Company 
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Recently Patented Inventions 





Pertaining to Aeronautics 


AERIAL BOM! J H Mcintyne V1 St 
larh \ve brooklyn, > Y The object of this 
nition is t rovide an aerial bomb intended 
! paxil f ‘ u : dirigible or other 
1 ft, and arranged to insure @ positive ex 
i ‘ ira f a predetermined 
bul of time \ her ect is to insure an 
ion in cas ntrolled firing device 
rhe tx ) ’ expe ZK on striking an 
Anotl is to enable the user to 
set t b t xplode after a prede 

<i lapse of time 


Pertaining to Apparel 
GARMENT LPPORTER I I CAUDLE, 


Wad more N { This invention is designed 

me articularly for use in supporting trousers 
\n ct is to provide a device by the use of 
which suspenders may be dispensed with entirely 
und a helt may be worn for appearance only 
Lnother ot is to provide a device which com 





ises a flexible bod having wings insertibl 


tween the facing band and «loth of the trousers 


at the waistline, and a pendent member having a 
loop which is adapted to be hooked over a hook 


detachably supported on the shirt of the wearer 
O1 General Interest 


SUCTION FLY CATCHER H 
Ohio rhe invention 


PAKEMAN, 
in4 Wheeler St Akron 
particularly relates to an electrically operated fly 
stcher in which an au current causes the entrap 
nent of the files The device is small, simplei 
and readily mobile, incituding a casing having an 
ntake and outlet channeis, and is provided with 
attraction 


suitable bait holding means for the 


fu flies 

OlL WELL PUMP SHOE.—E. Bowery, | 
Box 331. Ol Cent Cal The object of the in- 

ntion is to provide a shoe wherein the standing 
sulve seat is removable from the shoe without 
listurbine the shoe The device comprises 
ipper and lower sections having threaded en 
gagement with each other, and a valve seat de 
tachably connected with the upper section, the 


lower having an annular stop 


GEM SETTING M Bauman, 170 Broad- 
wa New Yor! me o his invention relates 
© gom settings of jewelry, and more particularly 

intended for embodiment in finger rings An 
nportant object is to provide a setting to firmly 
old the gem and at the same time to have the 
(Tex of increasing the apparent spread of the 


beyond the actual spread thereof 


RULING ATTACHMENT FOR TRI- 
‘NGLES 4. Dt Maro, 200 E. 66th St... New 
y. ¥ rh ject of this invention is to 


vide a ruling attachment for triangles arranged 


enable the user to readily and accurately draw 


parallel lines especially section lines Another 
ybiect is to permit the user to adjust the ruling 
attachment for drawing parallel lines spaced 
varving distances apart ind to provide an ex 
ension for the triangl 

CONDUIT W. B. Gray, 1327 8S. 22d St., 


Louisville, Ky This invention has for its object 


» provide conduits for supporting and insulating 





eating pipes Hable to expansion and contraction 


id in which the pipes are laid wherein anchored 


supports are provided for the pipes, and a further 
object is to provide a form of anchoring in con 
vection with the conduit sections, which anchor- 

means may | machine molded, when the 





conduits are form 


ELASTIC FABRIC Apams, 87 High 
+t Kast Rutherford, N. J The invention re- 

es to textile fabrics, its object is to provide an 
elastic fabric capable of expansion and contraction 
lengthwise without the use of interwoven elastic 
bands, and which is exceedingly serviceable when 
nanufactured into swoaters, petticoats, or other 
garments, surcical bandages and other devices 


Another object is to render the clothing made of 


his fabric, warm, comfortable, and capable of 


vielding with the motions of the body at the same 


ne snug fitting 


METHOD AND APPARATUS FOR CASING 


WELLS ©. C. Por vu, care Hotel Bellwein 
Ave de l'Opera, Paris, France This invention 
is characterized by the fact that the casing is 
built as the boring proceeds, the casing being 
built up from the lower end An object is to 
provide a mold which follows the boring tool and 
to which cement may be suppiled to mold the 
asing continuously as tie depth of the well 


increaacs 

WORKMAN'S COLLAPSIBLE 
OR TABLE A Lm 
dale, Pa The invention 


TRESTLE, 
warp, Box 224, Carbon 
relates to a foldable 





EGG CANDLER.—J. R. Grant, 208 N.| 
Wiles St., Chicago, Ill. The object of the in- | 
vention is to provide a device by which eggs may 
be graded and simultaneously candled without the 
means also! use of a dark room, wherein a hood and a light 
when | chamber are provided, there being between the 
hood and light chamber an opening for receiving 
the small end of the egg, the hood having an in- 
spection opening for permitting the egg to be seen 
while it is illuminated. 


trestle adapted to be used by paper hangers 
painters, carpenters and the like A specific 
object is the provision of a trestle body which 


has simple and effective means for detach- 
| 
ably fastening legs thereto the 
serving as devices for holding the legs 


he trestle is packed for shipment or for holding 





the leg members in position to form braces or 
arms in certain uses for the trestle Lod, 
MOUNTING 0) D LAabD, 


Conn. This invention | 
to a construction in-| nolia Ave., 


EYEGLASS 
5 White St., SAFETY PIN.—J. H. Ricnarpson, 48 Mag- 
relates more particularly Long Beach, Cal. The invention 
volved in the connection of the finger piece lever | has for its object to provide a pin wherein means 
with the bridge, of which are known as nose is provided for locking the pin to the shield or 
piece glasses, the object being the provision of clasp when the pin is closed, this is accomplished 
increase | by the use of an upstanding tongue midway be- 
the bearing of these parts, reduce wear and per- tween the side walls of the shield, adapted to 
mit of more ready and quick repair than is usual. | extend through a slot near the point of the pin, 


— jt revent displacement from the shield by strain | 
HAT CHECK AND HOLDER THEREFOR |‘? Prevent tispisceme ' 9 


. : “ Xs | upon the pin. 

R. C. Lerren, 2010 E, 36th St., Kansas City, | 

Mo. This invention relates to hat checks and| CARD FOR INDEXING.—J. A. Best, 25 | 
holders therefor, of the character used by railway | Broad St., New York, N. Y. Among the objects 
of | of this invention are to provide an index card 
passengers after the taking of the tickets, wherein | having means whereby to hold a series of cards 
a holder is provided adapted to be permanently | as a series and independent of other series, and in 
attached at each seat of the car, and a series of | nonalined relation so that the edges of the several 
checks, the holder and the checks having inter- | cards of the series will be offset with respect to 
|} one another, thus providing for the viewing of 
portions of all of the series of cards so held, at one 

and the same time. The card is so constructed 

| as to be reversible. 


FISH NET.—F. W. Arnowp, 915 Wheeling, | 
Ave., Cambridge, Ohio. The object of the in- 
vention is to provide a simple net of the dip type 
which when not in use will foid into small com- 
pass, and when in use will prevent the escape of the 
fish. In operation the net is lowered to the bed 
of the stream, at the proper time, the first move- 
ment of raising will extend the sides, and a pen 
will thus be formed to prevent the fish from 
escaping. 


Danbury, 


an arrangement which will materially 


conductors for indicating the destination 


changing and interlocking means for holding the 
checks on the holder. 

SHIPPING CASE.—G. T. Kenyon, Box 683, 
So. Brownsville,Pa. The object of this invention 
is to provide a case formed of metal and consisting 
of walls detachably connected to permit the case 





IRON STAND.—D. Ossry, 16 W. 33d St., 
New York, N. Y. The invention relates to an 
iron stand which will render it impossible for the 
clothes operated on, or the hands of the operator, 
to become burned by coming in contact with the 
exterior surface thereof, even though a very hot 
laborer fhe sections are made with tongues iron is supported thereon. A further object is 
which form a bead or bearing at the edges, and | the provision of a stand which will include heat 
| insulating structure, which is accomplished by 


the edges are secured by rods } : ’ : - 
‘ permitting a free circulation of air through its 
PAPER-ROLL AND HOLDER THERE- parts 


| 
. and Holmes, | 


PERSPECTIVE VIEW OF A CASE SET UP 


to be disassembied when it is empty, to be re- 
turned in knock-down condition, or to be stored. | 





The case may be assembled by the most unskilled 


FOR R. M,. MacCormac, 71 St 
Kansas City, Mo. The invention is intended ORE SEPARATOR.—O. Hawkins, Globet, 
more particularly for a toilet fixture and paper Ariz. This invention relates generally to means 


roll although capable of other uses. Among | for separating or classifying material according 
the objects are to provide a combination fixture | tO various sizes, more particularly for use in the 
and paper roll, that when properly coordinated, | Milling and concentrating of mineral ores. Another 
the roll becomes automatically locked by the | Object is to provide a method in which 
locked engagement of fixture elements within | the crushed or ground ore is fed to a screen mem- 
the roll, and remains so until the paper has been | ber with water or other liquid the under-sized 
nearly used up, thereby preventing theft of the | material and liquid passing through the screen, 
roll of paper. j 
POTATO PEELER.—H. Ler, Cambridge, | Hardware and Tools 
lowa. The object of this invention is to provide TIP ATTACHING IMPLEMENT.—A. | 
a device which may be secured to the hand of the | Youpetman, 2257 Third Ave., New York. The 
user and by means of which a potato may be | object of this invention is to provide an implement 
easily peeled oc scraped, and the eyes gouged out, | or hand tool especially designed for attaching 
without changing the position of the knife on the | 
hand The entire scraper and gouge are formed 
from a single sheet of material, and the blades 


the oversized being retained above it. i 


— 


may be suitably tempered 
TROLLING SPOON J. A 
Oth St 
for its object to provide a spoon which will, when 
trailed through the 
zigzag fashion, both the body and tail being 


SEBENIUs, 339 


Bremerton, Wash The invention has 
water be caused to move in a 


concavo-convex, and the convex and concave 
surfaces of the tail being oppositely arranged to 
those of the body will cause the spoon to bilt from 
side to side, but it will be prevented from com- 
pletely turning over. 

CAMERA.—F. E. Russet, Batavia, N. Y. 
The object of the invention is to provide mechan- 








ism in connection with cameras of every char- 
acter for permitting data concerning an exposure 
printed upon the film, wherein means is | metallic tips to the ends of strings such as are used 
provided for receiving such data, and for per-| for lacing shoes, corsets, and the like, and ar- 
mitting the said means to be placed in position | ranged to enabseethe user to readily replace a 
to print upon the film, and other means is pro- | worn or broken tip. Another object is to enable 
vided for admitting light to the portion of the | the user to manipulate the tool without requiring 
film engaged thereby to print the same undue physical exértion. 


DISPLAY CARD HOLDER.—C. M. Suck, ANGULAR SOCKET WRENCH.—G. R. 
Salem, W. Va ‘he invention has for its object | FuLLenwiper, Fairfield, Mont. The object of 
to provide a simple inexpensive device for holding the invention is to provide an efficient tool of this 
The device | nature, which will be compact, and which will 
comprises a base formed as a plate having stamped provide for the utilization of a plurality of imple- 
from opposite sides of its center tongues bent to ments, with means whereby to normally house 
extend upwardly at right angles adapted to/| such implements, provide for their independent 


SECTIONAL SIDE ELEVATION OF THE DEVICE 


to be 





cards and the like in store windows 
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Brief Descriptions¥of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 


Machines and Mechanical Devices 
TALKING MACHINE.—L. 58. 
Oklahoma, Okla. 


Ho_msog, 
An object of this invention ig 


| to provide a mechanism automatically operated, 


at the conclusion of the reproduction of a record, 
to raise the sound box or reproducer from engage- 
ment with the record and return the same, to 
gether with the tone arm, to its original starting 
position, whereupon the sound box is again 
lowered and the stylus caused to engage the record 
groove. The invention has for another object to 
provide mechanism for automatically reproducing 
several records successively without the necessity 
of removing and replacing a record after the 
completion of its reproduction. 

COTTON LINT CONDENSER AND FLUE, 
—C. W. Wicker, 1185 Agnes Place, Memphis, 
Tenn. In this invention the important features 
reside in a short flue arranged to cause any heavier 
particles to separate and escape from the flue 
while the lint passes to the main flue; and 











AN ENLARGED SECTION OF THE APPARATUS 


revolving condenser having a screen cylinder to 
which the lint adheres under suction produced 
within the cylinder. The screen with the adhering 
lint passes between pairs of inner and outer 
rollers to an area relieved of suction which per- 
mits the lint to drop. The condenser and ap- 
purtenances are so arranged that the air produced 
by the suction fan may be discharged to do useful 
work instead of exhausting to the atmosphere. 


Pertaining to Recreation 

AMUSEMENT DEVICE.—J. Inscu, 308 E. 
50th St.. New York, N. Y. The invention 
has for its object to provide an amusement 
device with a number of workable members for 
various players arranged to operate at different 
speeds according to the action of the player, these 
various members being under the control of a 
single person so that when one player has reached 
his goal the various devices may be locked against 
operation and thereby indicate the winner of the 
game and also the second and third places. 


Pertaining to Vehicles 


AUTOMOBILE SEAT.—H., G. Latimer, Jr., 
104 North St., Auburn, N. Y. The general ob- 
ject of the invention is to provide an automobile 
driver's seat in which the back cushion is ad- 


| justable forward or back independently of the 


seat. More especially the object is to provide the 
adjustable back cushion with rigid supporting 
means having floor support and means to effect 
an interlocking engagement between the seat and 
the supporting means of the back cushion in any 
given adjustment of the back. 


GEAR WHEEL.—H. W. Wriaur and J. M. 
Ratcuirr, 1542 E. 22d St., Los Angeles, Cal. 
The object of this invention is to provide a device 
of the character specified wherein the rim is 
sectioned and detachably connected to the spokes, 
which are cast or otherwise formed with the hub 
thus eliminating a considerable expense and labor 
in the formation of the wheel. 


Designs 
DESIGN FOR DOLLS CRADLE.—F. Bar 
ANELLO, 143 Hudson Ave., Brooklyn, N. Y. 
DESIGN FOR A LIQUID SOAP FIXTURE. 
—M. H. Jacons, 295 Pearl St., New York, N. Y. 





We wish to call attention to the fact that we 
are in a position to render competent services in 
every branch of patent or trade-mark work. Our 
staff is composed of mechanical, electrical and 
chemical experts, thoroughly trained to prepare 
and prosecute all patent applications, irrespective 
of the comp.ex nature of the subject-matter in- 
volved, or of the specialized, technical or scien- 
tific knowledge required therefor. 

We also have associates throughout the world, 
who assist in the prosecution of patent and trade- 
mark applications filed in all countries foreign to 
the United States. 

MUNN & CO., Patent Attorneys, 
233 Broadway, New York, N. Y.- 
Branch Offices: 625 F Street, Washington, D. C. 





grippingly engage an article. utilization, and normally prevent loss thereof. 


+801 Tower Bldg, Chicago, Ill. 
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Mill, Mine and 
Railway Supplies 
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Machine Tools 


Scales 





Engines and 
Pumps 


Automobile and 
‘vice Station 
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Everything in Mechanical Equipment and Supplies under one roof 





How a Fairbanks Branch 


House can 


HE Fairbanks Company 
maintains 22 Branch Houses 
in leading business centers. 

These Branch Houses are a 
chain of mechanical equipment 
departinent stores. 

Under one roof each house 
stocks full lines of mill, mine, 
railway supplies and specialties— 
scales—valves—power transmis- 
sion—trucks and wheelbarrows 
—engines and pumps—automo- 
bile and service station equip- 
ment—machine tools. 

“The Fairbanks Company 
O. K.” covers everything sold in 
the Fairbanks Branch House. 

This guarantee means that 
The Fairbanks Company stands 
squarely behind all equipment 
and supplies which leave its doors. 
You may be sure that any mer- 
chandise bearing ‘‘ The Fairbanks 


THE 


serve You 


Company O. K.” is right in 
price and of the highest quality. 

At the nearest Branch House 
you will find experienced men 
who can help you in filling your 
exact requirements. 


* * * 


OR many years The Fairbanks 

Company has worked closely 
with industry at home and in all 
parts of the world. During this 
time The Fairbanks Company’s 
business has increased steadily 
from year to year. 

Progressive manufacturers are 
realizing the wisdom of central- 
izing their purchases. The Fair- 
banks Company, through its 
branch houses and dealers, meets 
this need. 

The nearest Branch House 


will be glad to have you call. 


FAIRBANKS COMPANY 
Administrative Offices 


FAI RBANKS 


Company 


- NEW YORK 


32] 















































look for this tag — 
our guarantee 


Branch Houses 


Albany New York 


Baltimore Paterson 
Boston Philadelphia 
Birminghan Pittsburgh 
Bridgeport Providence 
Buffalo Rochester 
Chicago Scranton 
Detroit St. Louts 
Hartford Syracuse 
Newark Utica 

New Orleans Washington 


Havana, Cusa Lonpon, ENGLAND 
BinmMINGHAM, ENGLAND 
Giascow, ScoTrtanp Paai, France 


ait alee Se 

















a 














MILL, MINE & RAILWAY SUPPLIES * SCALES . VALVES e POWER TRANSMISSION 
MACHINE TOOLS . TRUCKS & WHEBLBARROWS * ENGINES & PUMPS * AUTOMOBILE AND SERVICE STATION EQUIPMENT 
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guests by thre his pr 53 
asbestos tablecioth in the flames 


md drawing # oul uninjured 


He little the if thal more than 
a usand years later asbestos 
would be mad. L 

priced rvofing tone 
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Asbestos: A.D. 800, A king’s costly curio. 


A. D. 1919, A popular-priced roofing. 


| ee years it has been simply too much to expect that Asbestos 
Roofin 


rdimary roonng 


But now, in Asbestone, it has been accomplished. 


first cost, it is a trifle 


the need of painting or repairs, make it 
by farthe cheapest when figuredasroof- 
ing should be—on a cost per year basis. 
Asbestone is Johns-Manville As- 
bestos Fibre, felted and bonded in the 
most desirable and costly binder used 
for roofing-—natural mineral asphalt. 
Asbestone is, therefore, all mineral, 
it repels fire, it resists the elements, and 
the tendency to crack, peel or dry out. 
Either side can be laid exposed to 
the weather, and any one can lay it 
easily, as all necessary cement and 
fasteners are included in the roll. 
Asbestone is low enough in price to be 
eligible for the roof of the most modest out- 
building and good-looking enough for the 
Send for the booklet. 
H. W. JOHNS-MANVILLE CO. 


New York City 
10 Factories—Branches in 63 Large Cities 


more preter tious ones, 





pellent Asbestone is 


Asbestone is ap 


proved by the Under 
writer Labora 
tories and given 
the high rating of 


Other Johns-Manville Roofings: Johns-Manville As 


bestos and Colorblende St! gles Johns-Ma ille 
Brooks and Fiexstone Ready Asbestos Roofing 
lohne-Maanville Built-Up Roofing and Johns-Manville 


Corrugated Asbestos Roofing: 


7 0 the trade ; Our sales policy poate fhe the marketing 
of our roohng ugh recognized distributors and dealers 


Address rt est branch for particulars 



















g could be manufactured to sell at a price comparable with 


Possibly, in 


higher than some rubber type roofings, but 
nity from fire,its weather and wear resisting qualities without 


































W. JOHNS~MANVILLE | 
NEW YORK CIry 
Branches in 63 Lara 


Te 
Through— 


Asbestos 


and its allied products 
INSULATION 
that keeps the heat where it belongs 
CEMENTS 

that make boiler walls leak-proof 
ROOFINGS 

that cut down fire risks 
PACKINGS 

that save power waste 
LININGS 

that make brakes safe 
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Chaining the Missouri 


Continued om page 306 


top and to the trees on the other end. 
These trees were ordinary cottonwoods, 
sawed off at the bottom: they averaged 
; twelve inches in diameter at the foot. 
The other photographs show what hap 
pened. <A very considerable bar was 
formed in twenty-one days by this ob- 
| struction This bar was photographed 
again aft 
ter, and high 


spring freshets had buffeted it, and, if 


er it had gone through the win- 
water and ice from the 


myvthing it had grown larger. 
method 
wis used, the bunk was receding so fast 


In one place where the new 


} that twenty acres had gone into the river 
during the thirty days immediately be- 
| fore the piles were put in position, Not a 
| foot of ground has been lost since then. 
The immediate effect of these retards is 
| so to slow the current as it passes through 
| them that it simply unloads its cargo 
he solid matter and forms a bar. 

j hot damage the obstructions because they 
}are placed below its reach, and high water 
|merely acts to build the bar higher. 
Professor ©. V. Po Stout, Dean of the 
College of Engineering of the Unive rsity 


of Nebraska, has been active in the ex- 


perimental work with the new pile, and 
is enthusiastic in his commendation of it. 
iit may be of interest to quote his brief 
j statement of the theory involved, and the 


results attained under his immediate ob- 


servation Ile says: 
“The pile, with steel cable attached, is 
sunk completely into the river bed, at a 


depth designed to be bevond the reach of 


euring action of the current, so 


that the pile serves as a ‘dead man’ to 
anchor a construction which is bound to 
it by means of cable. This construction 


may be of a variety of sorts. In work 
completed up to the present time it con- 
sists of trees, or of trees and logs. so 
placed as to form a construction sugges- 
tive of either a raft or boom, with cables 
interwoven, or a permeable dike—being 
really neither one nor the other, but of 
a nature between the two. The effect, 
however, is very similar to that of the 


permeable dike, and the considerations 
which govern the location of the new 
substitute are largely the same. In this 
way, it has been found possible quickly to 
build up bars 


of ice, and the piles and this system have 
been adopted by the Chicago, Burlington 
and Quincy R. R. with pronounced suc- 
cess in resisting the encroachments of the 
Missouri River at different points. Own- 
ers of threatened land on the banks of 
the river are also arranging to use these 
piles and the constructions mentioned or 
are selling their immediately menaced 
properties to those who will safeguard the 
purchases in this way—the original pos- 


through the advanced value which this 
added security gives their remaining 


acres.” 


The Desert Sign Post 


(Continued from page 307) 

driest, the hottest, and the least explored 
tract of the desert realm, and also because 
of the strategic importance of obtaining 
information about the possible water sup- 
plies along a stretch of 350 miles of the 
national frontier adjacent to Mexico. 

| Asa result of these activities, signs di- 
jrecting travelers to water were erected 
at 167 localities in California and at 138 
in Arizona. According to Director 
Otis Smith of the U. S. Geological 
Survey, “On the basis of the work al- 
ready done it is estimated that the rest 
of the region of 570,000 square miles can 
be covered after the manner of this year’s 
work for $100,000, which is only about 
$8 per township.” And as this authority 
says, the benefits are bound to be very 
large, indeed, in comparison with the 
| outlay. 





George 





Ice can- | 


The earlier constructions | 
have survived flodds and the breaking up | 
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The signposts that now serve as heart 
ening guides to water along the arid high- 
ways, over which the volume of. traflic 
is steadily increasing, stand 12 feet high 
and are painted white so that they may 
be seen from afar. The uprights are of 
galvanized iron 1.9 inches in outside di- 
ameter, and the signboards, of 18-gage 
galvanized, have their lettering 
marked upon them in dark blue. These 
boards are of two sizes, 18 x 20 inches 
and 9 x 20 depending upon 
whether they bear directions to two or 
four watering places. 
chored in the ground by means of twe 
redwood blocks. The task so far com- 
pleted is merely a part of a comprehen- 
sive plan which calls for the mapping 
and marking of the watering places in 
the entire arid region lying east of the 
Sierra Nevada and Cascade Mountains and 
west of a line running approximately 
from eastern Oregon through Salt Lake 
City and Santa Fe down to the mouth of 
the Pecos River. 

As exploratory work has established be- 


steel, 


inches, 


Each post is an- 


}yond question, the desert territory ¢on- 


tains rich deposits of zine, borax, niter, 
and other mineral wealth, and it is 
prophesied that from these lands we shall 
eventually extract great 
While existing 
sparse and for the most part made up of 
plant life that can endure upon a mini- 
mum of moisture, still the soil is identi- 
cal with that which has proved so fertile 
in Arizona when stimulated by irrigation. 
A conspicuous characteristic of all of the 
streams that flow into any part of this 
desert realm is the bigness of their 
sources and the smallness of their termi- 


quantities of 


potash vegetation is 


nals—one cannot say mouths—where they 
are lost in the avid earth. 

It is this peculiarity, this disappearance 
of surface water, that indicates the exist- 
ence of a far-reaching subterranean flow 
which breaks to the light of day again 
here and there at the little springs and 
pools that dot the desert at widely sepa- 
rated points. Further, ditches dug in 
some of the old river beds, as was prac- 
ticed on the Nile thousands of vears ago, 
have furnished enough moisture to raise 
garden truck for some of the isolated 
mining camps. With this knowledge, it is 
authoritatively stated that the driving of 
artesian wells will probably tap water in 
sufficient volume and of a kind which 
would make possible the growing of great 
crops of foodstuffs. Not only does this 
promise to introduce agriculture where 
now a veritable waste holds sway, but the 
advent of a plenty of water will make it 
feasible to exploit the mineral riches 
which Nature has stored there. 

Finally, these wonderful, widespread 
arid lands may become the seats of in- 
vigorating health, places where the uftter- 


lly tired, the nerve-wrecked, may obtain 


sessors getting their main compensation | 


that calm and repose so needful to res- 
toration. The atmosphere out in that 
desert section is marvelously pure and 
bracing, especially in the higher altitudes 
or after sundown, and the silence of night 
is impressively profound. As Mr. Parsons 
expresses it: “It would seem as though 
no ill that flesh is heir to could exist 
under its benign influence.” 

Manifestly, now that we are spending 
so willingly millions of dollars for one 
public purpose or another, the granting 
of $100,000 or so for the completion of 


the desert survey, the planting of sign- 


| posts, the drilling of wells, the installation 
|of modest pumping equipment where nee- 


essary, and the preparation of maps, 
should not cause Congress a moment's 
hesitation. There are economic possibill- 
ties involved of incalculable moment, and 
science, engineering, and industry are 
concerned—not to mention the public weal 
in other ways. 


The Lesson of the Caldwell Range 


(Continued from page 310) 
rection of a trained and competent in 


|structer, and the purpose of every stt- 


seen 
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ete compliment a foreman 
who keeps his department 
neat and orderly. You are 
pleased with the workman who 
is careful of his tools and his 
machine. 


Set them an example by putting 
your factory in order. Good work- 
men often dress well; give them 


Durand Steel Lockers so that their | 
clothes may be kept clean and safe. | 


Send for catalogue of Durand Steel 
Lockers, or Durand Steel Racks, 
Counters, etc., in types suitable for 
every purpose. 


DURAND STEEL LOCKER CO. 


1574 Ft. Dearborn Bk. Bldg. 974 Vanderbilt Bldg. 
Chicago New York 
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est possible cost. Write for catalog, 
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dent marksman was to acquire that pro- 
ficiency which should make it 
for him to see to it that well nigh every 
bullet found a billet should he face the 
enemy on the battlefield. Because of the 
painstaking system employed there was 
not a single participant injured during 
the firing of more than 40,000,000 rounds 
of ammunition on the several ranges— 
more rounds, so it is said, “than the navy 
has ever fired in times of peace and war 
in all of its previous history.” Men that 
never before had held a loaded rifle in 
their hands qualified as marksmen in an 
astonishingly short while, so skilfully 
were they taught and coached. 

The point to be driven home upon the 
nation now is the need of keeping up this 
schooling and of fostering in every possi- 


possible 


ble way a countrywide interest in rifle 
shooting. Whether this be primarily a 
sporting movement or not, the ultimate 


gain will be the strengthening of our 
military preparedness against the al- 


Ways possible questioning of our rights 
by some hostile power, Further, a na- 
tion of marksmen is far less likely to in- 
vite attack or to be menaced by threats of 
war than one less qualified to take care 
of itself and to make its bullets score, 
In the days long gone, ovr people shot 
well the gun continual 
provider of food or a safeguard against 
the treachery of the Indians; and it was 
this skill that turned the tide in our favor 
during the years of the Revolution, 

3ut, as has been said by one of the 
closest students of the art of the rifle 
man, proficiency is not a birthright but 
the product of painstaking efforts plus 
self-control, in which the mind, the nerves, 
and the muscles are wonderfully codrdi- 
nated. The consequence is a moral 
strengthening, greater capacity to meet 
promptly a difficult situation, and the 
power of thinking quickly. In short, the 
trained rifleman is apt to be a better and 
a more valuable citizen all because of 
his schooling on the range. 

It is the purpose of the National Rifle 
Association of America to revive the 
widest possible interest in marksman- 
ship among all of our citizenry. To this 
end, the intention is to keep active, if 
possible, every one of the ranges estab- 
lished during the last two and a half 
years. Similarly, the association is anx- 
ious to see used to their utmost the other 
ranges existing throughout the various 
States. The master range, the one located 
near Caldwell, New Jersey, should be the 
keystone of this whole system; and this 
ean only be done by making the Govern- 
ment’s tenure of that wonderfully lo- 
cated tract a permanent one. 

Our ordnance engineers and American 
inventors have given us weapons of high 
power, long range, and notable accuracy. 
But these material gifts would be of com- 
paratively little avail as instruments of 
defense if they were not placed in the 
hands of those able, through practice, to 
handle them effectively. As Theodore 
Roosevelt said: “Only the shots that hit, 
count.” 


The General Utility Sewer 


(Continued from page 311) 


because was a 


of the street. There would then be no 
more flooding of sidewalks by clogged 
sewer openings, and there would be no 
possibility of the flow attaining such pro- 
portions, during heavy precipitation, that 
it could not all enter the sewer. We have 





all seen the water from a thunder storm 
|} surging back and forth in the gutters 
}around the corner drains, making huge 
}lakes which block pedestrian traffic; with 
|the far greater exit area offered by the 
narrower but continuous opening in the 
middle of the street this could not happen. 

The slot opening into the sewer would 
be covered, as the drawing indicates, by 
iron ecsvers similar in general style to 
the present manhole covers. Instead of 
being round, of course they would be 
rectangular; but their size would be such 
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UNIVERSAL JOINTS AND 
PROPELLER SHAFTS 


= 
From engine to rear axle the drive is carried 
by the propeller shaft through an angle which 
changes with every movement of the springs. 
To transmit the drive through this angle is the 
duty of the universal joints. 





Since 1904 SPICER UNIVERSAL JOINTS and 
PROPELLER SHAFTS have served quietly, 
efficiently, enduringly—outlasting the finest cars. 


Today good automobiles and trucks—over one 
hundred of the best-known—are SPICER 
equipped. 


Genuine SPICER UNIVERSAL JOINTS 
bear the SPICER name on the flange. 
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Drop-Forgings 
Vs. 
VW Castings 


VW THEN a manufactur- 
er builds up a repu- 
tation for his product 
through long years of hard, 
= conscientious work, noth- 
“St ing that tends to detract 
from that jealously guarded 
prestige can be tolerated 

for an instant. If a part in 


roduct of such a manufacturer proves defective, he is 
not satisfied with mere replacement; the future must be 
considered and assurance againstfurthertrouble provided. 
Perhaps a casting has given way, resulting in a bad 
an accident which never would have occurred 
had the part that failed been a drop-forging with its 
wonderful toughness and high tensile strength. 
Dependable forgings may cost more than unreliable 
castings, but if additional expense is involved in their 
use it ig never a serious factor in the consideration of 
the manufacturer, determined to make only the best. 
And if forgings are to be used, Williams’ Superior 
Drop-Forgings with a record of nearly half a century of 
performance, offer assured reliability. 
Inquiries solicited 


J. H. WILLIAMS @ CO. 


“The Drop-Forging People” 


28 | ul st., Brooklyn, N. Y. 
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as to make for convenient handling. They 
would have a normal position flush with 


the pavement surface, leaving passage | 
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of the precipitation, the elements dispos- 


| ing of the greater part; and then we have 


a certain amount of snow and ice to 


under their edges for the rain water—va- | handle which would have been taken away 
rious designs will occur to the reader by | by an efficient system, while it was still 


means of which such passage could be 
provided for. Then they would have a 
secondary and more elevated position, to 
which they would have to be raised for 
the purposes of snow removal. When 
so raised, the snow could be scraped or 
swept down from the curb lines to the 
middle of the street and into the sewer 
slot. ‘There would be no congestion in the 
street around isolated openings, and there 
would be no congestion in the sewer, since 
the snow would arrive in equal quanti- 
ties in all parts of the trench. 

The next fundamental feature of Mr. 
Davidson's design is the segregation of 
the sanitary flow. This, as the sketch 
makes clear, would be in a separate gal- 
lery, below the one into which the snow 
would fall. In this way there could be no 
mingling of the snow with the normal 
fluid contents of the sewer; there could be 
no offensive odors to rise through the 
opening; and above all, there could be no 
flooding of the street with sewage in the 
event that any accident should lead to 
overtlow of rain water from the sewer, 


All storm waste is in the upper gallery, | 


entirely distinet from the water that 
carries offensive matter with it: and 
again there would be advantage from this 
separation when it became hecessary to 
clean out the storm gallery. 

So far as its actual service as a sewer 
is concerned, Mr. Davidson's project is 
completely described by this: but he goes 


further, and effects an economy and con- 


venience which would be of tremendous | 


import in the long run. Residents of any 
city of size must know how often streets 
are torn up for the prosecution of repairs 
or replacements or new installations in 


jy the prevince of the gas man or the water 


company or the lighting or telephone sys- 
tems. It seems sometimes that the agents 
of these several utilities are engaged in 


a constant race to see wlich can dig the | 


most and the deepest holes, and cover 
them over least effectively. If we let Mr. 


Davidson build our sewers for us, he will | 


change all this; he will put all pipe lines 
and conduits of every description in a 
large gallery adjoining his sewer, built at 
the same time, and fundamentally a part 
of the same installation. Then any nec 


essary work on these lines can be done 
quietly and quickly, without disturbing 
the street surface, 

In New York the smallest sewer in- 
stalled is now a 2-foot-4+inch x 38-foot-6- 
inch egg-shaped affair. In its place is ree- 
ommended a 38-foot sewer of the type il- 
lustrated: but the flow capacity of the 
latter is equal to that of a 5-foot-3-inch 
sewer of the old style. Under the cir 
cumstances its cost should be compared 
with a larger sewer than the minimum; 
and when this is done, we find a disparity 
of barely five dollars a linear foot, as far 
as costs can be accurately estimated. 
From this should be deducted the saving 
in show removal and the value of the new 
sewer’s greater convenience. 

That this convenience is very real can 
be realized by considering the circum- 


stances of a typical New York snowfall. | 
For this purpose the snowfall of De-| 


cember 15, 1916, is selected, since it was 
unaffected by previous or subsequent 
storms. This storm was to all intents 


and purposes equivalent to a uniform fall | 





snow. Mr. Davidson claims that under 
his system all the work of snow removal 
would be done by the regular staff of the 
Street Cleaning Department in the regu- 
lar course of business, and that this sys- 
tem is competent to clean the entire area 
allected within twenty-four hours after 
the termination of a blizzard. 


Our Technical Achievements in the 
Great War 


(Continued from page 312) 
the alinement, and one does not proceed 
very far with a study of these fascinat- 
ing data before he realizes that to the 
question “Who Won the War,” only God 
himself could give the correct answer, 
For if the question seriously came up for 
discussion, you would get many different 
answers, all of them, probably, as diver- 
gent as the people to whom the question 
was put. A Frenchman, for instance, 
would remind you that the ultimate test 
of the work done in winning the war is 
the total number of men killed in action, 
or subsequently dying of wounds received 
in battle, and he would point to the fact 
that France, with a total list of dead of 
1,385,000 men, has done the hardest, the 
longest and the most decisive fighting of 
the war, since, of all her major allies the 
British lost less than a million men, the 
Italians less than half a million and the 
United States less than 50,000 men. He 
would tell you that when the war burst 
forth, France was the only country which 
possessed a large modern army and a 


| highly trained staff that conformed to the 


accepted standards of the best military 


authorities; he would remind you that it 


was because this heroic army had bared 
its breast to the onslaught and = stood 
unflinching throughout the whole four and 
a half years of the war, that the Allies 
have been able to achieve a final victory. 

The Britisher would tell you that his- 
tory has shown over and over again the 
importance, in a far-flung war like this, 
of the command of the sea. He would 


| fell you that it was his fleet which held 


the enemy helpless in their own ports. 
Iie would tell you that world-wide trans- 
portation Was an absolute essential to the 
defeat of Germany; that it was because 
his fleet and his reat merchant marine 
cleared the seas and carried the men, the 


| munitions and the food, that victory was 


made possible. He would tell you that 
his army of 6,500,000 men fought on 
seventeen different fronts, and lost 900,000 
dead, and that he loaned $8,000,000,000 
to his allies to carry on their operations. 
It was this far-flung effort, he would say, 
that won the war. 

A subject of Italy would tell you that, 
if she had listened to the call of the 
Triple Alliance, of which she was a mem- 
ber, and had moved to the eastern fron- 
tiers of France, the French would have 
had to divert three quarters of a million 
men from the German front to meet the 
peril. He would point to the fact that 
Italy disowned her former allies, and 
crippled the strength of the Austrian ef- 
fort by holding a vast Austrian army 
amid the snows and rocky defiles of the 
northern and eastern Italian frontiers. 
Thus, he would say, did Italy turn the 
balance in favor of the Allies, make se 
cure the eastern flank of their armies in 


of four inches throughout the city. Re- | France, and finally make possible the 


moval stretched over a period of ten days, 


the last day of this period only a third 


loverthrow of the Central Powers. 
and natural shrinkage was such that on | 


And so if you should chance to ask the 
question of some citizen of the United 


of the original fall remained for re-| States, he might say that while it is true 


moval, Had this fall been removed with- 
in a reasonable time, a good deal more 
snow would have been available for re- 
moval, with a consequently heavier cost. 
This state of affairs is typical; because 
of the slowness of current methods of 
snow disposal, we remove only a fraction 





we lost only 49,000 dead to France’s 

1,385,000 dead, our list of dead was small 

because, compared to our Allies, we were 

in the fighting only for a limited 

time, and that we came in with two 

million men in France, two million more 
F (Continued on page 326) 
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Suppose you had to pay for coal 
you didn’t get, or coal that was 
stolen out of your bunkers, or for 
coal that turned out to be mostly 
slate. 


You’d be no worse off than many 
a manufacturer who is today buying 
his power by the ton. 


For the average factory owner 
who maintains his own power plant, 
pays for tons of coal wasted up the 
stack, for heat wasted because of 
boiler scale, for steam wasted in 
engine and steam-pipe leaks, for 
power wasted in line-shaft bearings 
and flapping, swaying belts. 


But there’s nothing like this to 
bother the man who gets power by 
wire. 


His power is generated at less 


Power by the Ton or 
Power by Wire 





cost in the central station, and with 
far greater reliability. A motor at 
every machine not only eliminates 
many steam plant wastes but pro- 
vides power of the most flexible sort. 


If you'll investigate the factories 
of men who have shut down their 
steam power plants and have aban- 
doned old fashioned belt drive for 
the cleaner, more efficient, more 
satisfactory individual motor drive, 
you can get first hand the stories of 
many motor drive enthusiasts. 


You will find, perhaps, right in 
your own neighborhood a factory 
that has profited greatly by the 
advice of Westinghouse engineers in 
making the change to individual 
motor drive. This engineering serv- 
ice is offered to all manufacturers and 
is put freely at your disposal. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
East Pittsburgh, Pa. 
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Homes must be guarded as well 
as fought for — the ideal for which 
America fought lives in the heart 
of every householder. Each one is responsible 
for the preservation of that ideal—to give the 
utmost in protection for his home. 
COLT REVOLVERS and AUTOMATIC PISTOLS 
are made in all desirable calibers, weights and sizes — from 
the little “ Vest Pocket” to the big “ Service” model — there’s a COLT 
to suit YOUR individual requirements. 

Colt’s Patent Fire Arms Mfg. Company 

Hartford, Conn., U.S. A. 
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to the projecting of the finished film on the sereen in the picture. 
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Our Technical Achievements in the 
Great War 


(Continued from page 324) 


getting ready in America and ten mil 
lion back of those, if we needed them; 
and that it was the moral effect, due to 
the realization of the excellent fighting 

lity of the armies under General 
Pershing. and the defeat of the Germans 
it St. Mihiel and the Argonne that led 
the enemy to throw down their arms. 
He would point also to the fact that our 


expenditures of twenty-two billion dol 
lars was not far below that of France, 
and he would remind you that no small 
part of the stiffening of the Allied morale 
was due to the coming of our troops, 
coupled with the wonderful work done by 
the Red Cross and similar organizations, 
to say nothing of our carrying on the 
work hitherto done by Great Britain, 
of financing the war for all the Allies 
And so the endless and fruitless com 
parisons and discussions might go on 
eternally, with no other result, as we 
have said, than to break down the ex- 
cellent feeling of brotherhood which had 
been born of the war and the substitut 
ing in its stead of jealousy, heart burn- 


ings and distrust 

Now that the enemy has been crushed in 
the for the Allied 
fruits of the war and 
such a relation to 
other, throughout the world = at 
that never again shall there be a 
resort to the bloody arbitrament of war. 


conflict. it is nations 


to consolidate the 
themselves in 
each 
large, 


Steam and Internal Combustion 


Engines 
Continued from page 313) 
owing to the high temperature of the 
water surrounding the combustion eylin- 


heated rather 


compression, 


der, the gases are actually 
than during 
The cooling of the cylinder is controlled 
at a uniform throughout. 
and it is the 
water into steam without raising its tem- 
perature, 


being cooled 
temperature 


obtained by converting 


The following is a summary of the ad- 
vantages claimed for the Still engine: 
The temperature of the eyvlinder 
walls fs higher than in ordinary engines, 
the parts maintained at a 
higher temperature, and the hotter parts 
at a lower The piston is 
cooler owing to the expansion of steam he- 
hind it. The high efficiency of the com- 
bustion cycle is augmented, the 
higher and more constant 


mean 


cooler being 


temperature. 


because 


walls are at a 
temperature, and this is proportionate to 
the rise in temperature of the jacket 
water Frictional losses are reduced by 


the higher temperature and because the 


steam overcomes the inertia of the recip- | 


rocating at the lower dead 
ter. The mechanical efficiency is higher 
than that obtainable in a normal engine of 
similar type. 


HASSeS 


The steam expanding as it 


does in a cylinder hotter than itself, gives | 


an indicator diagram larger than that 
theoretically obtainable under ideal con- 
ditions in an ordinary steam engine. | 


Twenty-nine per cent of additional brake 
horse-power is added to the shaft of the 
engine without increase in the fuel con- 


sumed (steam not condensed). Forty per 


cent is added with the condenser used, the 
air pump being separately driven. The 
indicated horse-power due to steam ap- 


pears as brake horse-power added to the 
shaft, all of the mechanical losses having 
already measuring 
the combustion brake horse-power. 

Mr. Acland’s paper on the Still engine 
will be found in the current 
AMERICAN SUPPLEMENT. 


Asbestos Mines of Quebec 
Continued from page 315) 
in diameter. The ultimate fiber might 
conceivably be just one molecule in diam- 


been accounted fer in 


ScIENTIFIC 


eter. Mica has been split to a thickness 
equal to one-half wave-length of violet 


light, closely approaching this limit. 
Open-pit mining or glory-hole work is 


cen- | 
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insure maximum safety and minimum cost 
in safeguarding electrical circuits against 
the fire and accident hazards of overloads 
and short circuits. An inexpensive “Drop 
Out” Renewal Link restoresa blown Econ. 
omy Fuse to its original efficiency. The 
Economy is a pioneer renewable fuse. As 
compared with the use of one-time fuses, it 
cuts annual fuse maintenance costs approx. 
imately 80 per cent. 


ECONOMY FUSE & MFG. CO. 
Kintle and Orieans Sis. CHICAGO, U. 8 A. 
Sole manufacturers of ‘ ARKLESS’’--the Non-Re- 
Bewable Fuse with the 100 % Guaranteed |. 


indicator . 
Economy Fuses are also made in Canada at Montreal 
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We are miners and shippers of Crude Asbestos in any 
quantity. We produce all grades at our world famous 
BELL ASBESTOS MINES in Canada. We also card 
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| prevent pitting and scale formation 
Pamphlet on request. Money back guarantee. 


SOLVINE MFG. CO. Jersey City, N. J. 











Monarch Lathes 


Quantity production 
of a high class ma- 
chine tool has made 

ssible the low price o 

IONARCH Lathes. 

Made up to 20 in. swing 
Every one guaranteed to 
give satisfaction to the pur 
e ° ere is a Monarch 
lathe to meet your needs. 

Write for a catalog. 


The Monarch Machine Tool Co. 


America’s Largest Lathe Builders 4 
103 Oak Street Sidney, Ohio 
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LEGAL NOTICES 


‘PATENTS 


F YOU HAVE AN INVENTION 

which you wish to patent youcan = 
write fully and freely to Munn & 
Co. for advice in regard to the best = 
way of obtaining protection. Please = 
send sketches or a model of your in- 
vention and a description of 
= device, explaining its operation. 
All communications are strictly con- = 
fidential. Our vast practice, extend- = 
ing over a period of seventy years, 
enables us in many cases to advise = 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest to inventors—and particulars of re- 
cently patented inventions. 


SOLICI = 
MUNN & CO.,, oF PXvESts | 
626 Woolworth Bidg 625 F Street, 
NEW YORK and WASHINGTON, D.C. 
801 Tower Bidg., CHICAGO, ILL. 
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Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845) one year $5.00 
Scientific American Supplement (established 
eee COG DOD on dinnccccacbisnensanes . 
Postage prepaid in United States and possessions. 
Mexico, Cuba and Panama 


Foreign Postage 
Beientific American $1.50 per year additional. 
Scientific American Sapelenns $1.00 per year ad- 
ditional. 
Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Supplement 50c per year addi- 
tional. 

The combined subscription rates and rates to foreign 
countries, including Canada. will be furnished 
upon application 
Remit by postal or express money order, bank 
draft or check 


~oege id d ° 

Classified Advertisements 
Advertising in this column is $1.00 a line. No 

less than four nor more than 12 lines accepted. 


Count seven words to the line. All orders must be 
accompanied by a remittance. 








WANTED 


THE exclusive manufacturing rights of some ma- 
chine, device, or article in the metal line—patented or 
otherwise, by one of the most completely equipped 
manufacturing plants in Indiana. Address: W. M. F.- 
P. O, Box No. 263, Bedford, tidian 


FOR SALE 


THE patent rights of a Stuffing Box Contrivance 
called Securing Means forsale. Apply Thomas J. Lewis, 
*Fairoak Argoed’’ Moumouthshire, England. 








AGENTS WANTED 
KAUTCH AUTOMETER reduces expenses, troubles 
for car owners, increases busines for dealers, garages, 
service stations. $1.00 prepaid money back guarantee. 
Agents wanted. Kautch, 122 Miner. Stockton, Cal. 








AGENTS WANTED 
THE POLICE KEY 1s as serviceable as a whole 
bunch of ordinary keys; opens almost everything; 
every house owner should have one. Sent postpaid on 
receipt of 20c; three for 50c, Safety Key Holder free 
with every key. Sharpe Mfe. Co., Paterson, N. J. 


BUSINESS OPPORTUNITIES 
SUBSTANTIAL Manufacturing Corporation wants 
capable men to establish branch and manage salesmen. 
$300 to $1500 necessary. Will allow expenses to Balti- 
more as explained. Address, Treasurer, 416 N. Howard 
St, Baltimore Md. 
pe 
















INSY DE TYRES Inner Armor 
for Auto Tires. Double mileage, prevent blow- 
M outs and punctures. Easily applied in any tire. 
) Thousands sold. Details free. Agents wanted. 
Amer.Accessories Go.,Dept. 8 Cincinnati 








EXPRESS SERVICE 


MASON’S NEW PAT. WHIP HOIST 


Comparative cost 40 foot lift: 
y elevator—5 men, 50 bales of wool per hour 
By Mason's Whip—3 men, 90 bales of wool per hour 
One rope hoists, lowers and holds the load 
Manufactured by VOLNEY W.MASON & CO., Inc 


rovidence, R, L., U.S.A 








A %-PAGE CATALOGUE 
OF 
Scientific and 
Technical Books 


Listing 2500 titles on 500 sub- 
jects, may be secured by addressing 


SCIENTIFIC AMERICAN 
PUBLISHING CO. 
Woolworth Bldg., New York 
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| used throughout the Quebee district, the 
| mines running sometimes to a depth of 
|} 300 feet. Underground work is carried 
on at some of the mines during the win- 
ter months and searchlights have been 
employed to render night working possi- 
ble. Some of the mines separate the 
barren rock from the asbestos-bearing 
portion in the pit and each is loaded into 
In most however the hand 
after the rock 
reaches the surface by means of the aerial 
cableways shown in the illustrations, or 
by other means. 


separation commences 


After the hand separation the barren 
rock goes to the rock pile and the rock 
which will afford crude asbestos is taken 
to the cobbing sheds where it is separated 
by hand and the asbestos bagged. The 
|remainder usually 35 per cent to 70 
per cent of all rock handled and which 
| contains requiring 


asbestos mechanical 


separation, goes to ore bins or in some 
cases directly to the mill for concentra 
| tion. For the first fifteen years after the 
opening up of the asbestos mines cobbing 
was the only means of recovering asbes- 
tos but in 1893 the process of mechanical 
concentration now used, with but slight 
modifications, was devised. 
| Practically all the mills use the same 
system for the separation of the asbestos 
and considerable ingenuity is displayed in 
its carrying out. The milling practice con- 
sists essentially of coarse crushing, drying 
and alternate fiber crushing and screen- 
ing. At each screening the asbestos then 
liberated is drawn off through overhead 
pipes by suction bands and collected in 
settling tanks. When thoroughly screened 
from dust and classified according to 
length of fiber by rotary screens the dif- 
ferent grades pass to their respective 
storage bins or are bagged for the market. 
Jaw crushers are used in the coarser 
|}crushings while for the finer crushing 
gyratories or rolls are employed. Rolls 
have the disadvantage of requiring a 
special machine for teasing out the fiber 
|after it has passed through them. The 
| final crushing is effected in a machine 
called a cyclone and built especially for 
| the purpose. This consists of two beat- 
ers or fans of chilled iron in shape like 
the screw propeller of a boat and weigh- 
ing about 100 lbs. These beaters revolve 
in a closed chamber at a speed of 2,000 
revolutions per minute or more. and drive 
the rock fragments together, thus releas- 
ing the smallest particles of asbestos, 
which are then collected. 


Unique ‘Wall-Board Machine 


(Continued from page 317) 





side of the machine and is similar to the 
drive on a paper machine. 

In the foreground of the photograph 
may be noted the cutter, which operates 
by means of a revolving knife in a top 
roll acting against a hard wood strip in 
a bottom roll, the material passing be- 
tween them. Pull rolls between slitters 
and cutting-off roll keep the board under 
tension at all times. The speed of the 
eutting knife, whether cutting long or 
| short lengths, can be arranged to assume 
the speed of the board at the instant of 
cutting. This is accomplished by means 
of elliptic gears, the one on the roll he 
| ing adjustable in its relation to the knife 
| —F’. C. Perkins. 


| Sells Fresh Fruit Juice 


| NE of the most interesting of the soft 
drink industries which have been 
| launched the present season is the man- 
| ufacture and sale of fresh orange juice, 
cull oranges being used. The plan as 
conceived by the by-products organiza- 
tion of the California Fruit Growers’ Ex- 
change has unique features, and suggests 
considerable future development in this 
direction. 
For some time the fruit exchange 
through an auxiliary has been manufac- 
turing cull oranges into marmalade. Pos- 




















of the guarantee. 


back of our guarantee that 


State. 


ernment bank notes 


(New “Exactly” Speed-up Dial. 





A famous forger has written the 
“inside story,” telling how easily 


| millions are stolen yearly by check 
swindlers from the smaller business 
‘concerns that have not as yet 
adopted Todd protec- 

tion. Mail this cou- 

pon with your letter- | 
head for a copy. 

/'TODD PROTECTOGRAPH CO. 

(Established 1899) 

World’s Largest Makers of Checks ana 
Check Protecting Devices. Sales and Service 
Branches in 100 cities throughout the World. 


1177 University Aveous 
Rochester, N. Y. 
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PROTECTOGRAPH 
CHECK WRITER 


$45—$50—$75 
9 other models and prices 


The Plant Back of Your 
Protectograph Check Writer 


When you invest in any piece of business machinery, it’s well to 
know what guarantee you are getting, and what stands back 
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“ ‘odd Exclusive 
Two-Color Patents 
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This four-acre plant, with a million dollars’ worth of manufac- 
turing and laboratory equipment, plus twenty years of suc- 
cessful experience in safeguarding the world’s checks, stands 


TODD 


Protectograph System 


provides complete protection. 


This is the System backed by an iron-clad forgery insurance 
policy, issued under the rigid insurance laws of New York 
Todd pays the premium. 


The Todd System consists of (a) PROTOD chemicai-fibre, 
Forgery-proof checks and drafts, made to order for Todd 
users only, each check registered and safeguarded like Gov- 

(b) these checks written with Todd 


Two-Color amount line in black and red by the Protecto- 
graph Check Writer like this— 


EXACTLY FiFTY GNE DOLLARS SixX CENTS 


“Shreds” the amount in the body of the 
check, exact to the penny. Denominations in Black, amount words in Red 








. i 
“Scratcher’’ The Forger 


HIS BOOK 
(Written in State Prison) 
FREE, olease send the 
“Scratcher” book by a famous 
forger, describing the tempta- 
tions of unprotected checks. 


Name 


encl your business card 


TODD PROTEC RAPH CO. 


Rochester, N. Y¥ 





6. A., &19 
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Improved 
Details 


Quantity 


Production 


Quick Delivery 


Lower Prices 


sibilities in the city soft drink trade in-| 
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a greater yield. Experiments along these 


terested the management, which believed | lines have been made in recent years under 


cull oranges so used might return a good 


for the grade. It was decided to make 
Los Angeles a test city, and there a fac- 
tory was established equipped with special 
machinery for extracting juice. To 
help place the new product before the 
public, the company opened a store, at- 


thirsty can obtain a large glass of ice- 

cold pure orange juice. 
rhe reader should not 

with 


confuse pure 
Various orange 
drinks long on the market. When the 
fruit people decided to manu- 
facture 
place in Los Angeles where the drink was 
prod- 
efficient organization is re- 


fresh orange juice 


exchange 


juice, there was no 


fresh orange 


sold To manufacture and sell the 





uct a highly 


These benefits follow the} ,,i;..;, 


new Lupton policy in Piv-| 


oted Factory Sash. 


Note the clean sharp lines 
of the new members. Thou- 
sands of these bars, pre-cut 
for quick assembling, are 
carried constantly in our 


factory. 


Thousands more, fully as- 
into sash of all 
most-used sizes, await your 
order in our Philadelphia, 
Cleveland and Detroit ware- 


sembled 


houses. 


Other 
proved and simplified also. 


by our new policy of Quantity 
Production we are able to quote 
lower prices than heretofore on 
all sizes carried in stock, wheth- 
er in bars or fully assembled. 
You will save time and money 
by specifying Lupton Stock or 


Standard Sash. 


* * * 


Get the new Catalogue 10-LSS, 
and note changes in dimen- 
It tells how to order 
Lupton Standard Sash for any 


sions. 


opening up to 52 ft. wide. 


DAVID LUPTON'S SON'S COMPANY 
Philadelphia, Pa. 


Clearfield & Weike! Sts. 


Makers of modern equipment tor daylighting and 


natural ventilation. 


Canadian Manufacturers: The A. B. Ormsby Co., 


Lid., Toronto. 





| 
om 


details have been 





The cull oranges to be processed are 
Angeles factory in 
diverted daily 
| from the marmalade factory at San Dimas. 
The work of extraction begins at 2 A. M, 
Che juice is chilled and placed in stone 
jars, and at 4 A. M. the delivery 


| shipped to the Los 


stated quantities, being 





force 


starts to 


ete. The given is that the 
juice is pure, fresh, and in condition to 
keep well for 24 hours. The initial price at 


75 cents a gallon, 


guarantee 


wholesale is reasonable 

Extension of this plan to other cities is 
being considered. Such cities would be 
within a territory where freight charges 
on the cull oranges would not be too high. 
The orange industry naturally regards 
the innovation of real importance, as 
profitable disposal of cull grades is a de- 
| cided help in the industry.—/. 7. Bartlett. 


What Are Naval Stores? 


New Methods of Production Development 
in an Old Industry 

ITCH and tar were the chief products 

of the naval stores industry up to 
the middle of the eighteenth century. 
The name “Naval Stores’’ was applied 
to them on account of their extensive use 
in the construction and maintenance of 
sailing vessels. The term is now applied 
to the turpentine and rosin industry, which 
products have beome more important 
than pitch and tar in commerce. 

The Office of Public Record, London, in 
a manuscript dated 1610 published some 
quaint “Instructions for such things as 
are to be sent from Virginia.’’ Con- 
servation of forest resources is not wholly 
a modern idea for the “Instructions”’ 
have this to say about the products of the 
“Pyne Trees.” 

“Pyne trees, or ffire trees are to be 
wounded within a yarde of the grounde, 
or boare a hoal with an agar the thirde 
pte into the tree, and lett yt runne into 
anye thinge that may receyue the same, 
and that wch yssues owte wil be Tur- 
pentyne worth 18 d. Tonne. When the 
tree beginneth to runne softelye yt is to 
be stopped up agayne for preserveinge 
the tree.” 

All of which contains the germ of the 
principle of forest conservation—if one 
ean only grasp it through the mess of 
involved grammatical construction and 
bad spelling. 








k is attractively bound. 


Malted Milk. ,,..+-. 
Phosphates .....-. 
Punches 
Sundaes 


For the Sick 


Punches 
this very attractive book 
#1.25 net, by mall 61.80. West of Chicago $1.85 


AMERICAN PUBLISHING COMPANY, 233 Broadway, New York 


eeoee J a 
in your order to-day for 
31,120 formulas (See above). 284 pp. Size S x 7. 





HOME MADE BEVERAGES 
NON-ALCOHOLIC BEVERAGES 


X TRACT from the Preface: “Without holding a brief for either the prepsaiiontes or those who wish to 
manufacture Inoccuous beverages at home, this little book is offered 

he ‘prow’ andthe antis.’ for herein will be found everything from strong wines to lemon- 
People all want this book. 
HOPKINS 


American Cyclopedia of Formulas 


ALCOHOLIC BEVERAGES 


% Formulas 
rn “ 


29 “ 


ee 18 “ 
Hot Beverages. . 84 - 
4 = 

a0 “ 

- - 162 * 

“Mixed Drinks”... . % « 


n the hope that its catholicity will 


| Restricted Growth of a Valuable Industry 
| The rosin and turpentine industry has 
had its ups and downs. One drawback 
|to a healthy growth of its commercial 
value has been the lack of improved and 
economical methods in production. Until 
recent years no special pains had been 





taken to prolong the life of the trees which 
yield the gum. The methods in vogue in 
this country before the War of the Revolu- 
tion were largely used until recently. 
The wasteful box method of tapping and 
the old-fashioned deep chipping are only 
lately being gradually replaced by the 
cup system and the light chipping method 
which are less harmful to the tree and give 








profit and incidentally widen the market | Service. 


tractively located, where for a nickel the | 
grown to large proportions. 
| five years from 1910 to 1915 this country 


work. The trucks deliver to| 
restaurants, hotels, soda fountains, clubs, | 





the direction of the United States Forest 
The Forest Products Laboratory 


}at Madison, Wis., is continuing these ex. 


periments and related studies in many for- 
est products. 

In spite of the lack of satisfactory 
production methods naval have 
been so widely used in many different 
commercial products that the output has 
During the 


stores 


produced in round numbers 31,800,000 
gations of turpentine and 3,700,000 barrels 
of rosin. Over half of these products are 
exported as the United States practically 
supplies the world with rosin and tur- 
pentine. The prices of naval stores have 
fluctuated but have nevertheless, displayed 
a steadily rising tendency. 

The value of naval stores produced in 
the United States in 1850 was $2,856,000. 
In 1910 the value was $35,935,000. The 
reason for this relatively large increase of 
output is clear when we consider some of the 
various uses to which rosin and turpentine 
are now put 


Some Uses of Naval Stores 


The most important use of turpentine 
is in paints and varnishes. It is used also 
in preventing the running of colors in print 
goods of wool or cotton. It has the prop- 
erty of preventing the color from pene- 
trating the fabric. Turpentine is im- 
portant as a solvent for rubber Caoutchoue 
and similar substances. It has also 
medicinal uses. 

Rosin has the property of combining 
with alkalies such as caustic soda and 
potash to form soaps which are readily 
soluble in water. Rosin is also used as a 
drier or oxidizer in oil paints and varnishes. 
The enamels used on earthenware consist 
of metallic resinates. During the war 
large quantities of rosin were used in 
shrapnel shell. 

When destructively distilled rosin fur- 
nishes a light and a heavy oil. The 
lighter oil is used as a solvent. The 
heavier rosin oil proper is treated with 
milk of lime producing a lubricating 
grease. 

One ofthe most important uses of rosin 
is as a “‘size’’ or finish coating for writing 
and printing papers which must take ink. 
To produce the finish rosin soap is added 
to the wood pulp from which the paper is 
made. An alum solution is also added. 
When the pulp is rolled into sheets and 
dried the rosin gives a smooth varnish- 
like finish to the surface. 


Results of Investigation 


It is estimated that an increased yield 
valued at $5,000,000 annually is possible 
by the use of the Forest Service cup and 
gutter method of tapping pine trees. To 
keep up the present output of naval stores 
about 5,000,000 acres must be tapped each 
year. The lumbering industry in the 
Southeast cuts down about 1,000,000 acres 
of pine trees annually. The result is that 
longleaf pine for turpentining has become 
searce in the Carolinas and Georgia. In 
Alabama, Mississippi, Louisiana, and Texas 
the timber is held by lumber syndicates 
which are usually unwilling to permit 
turpentining. 

The shortage of suitable timber for naval 
stores production led the Forest Service 
during 1911 and 1912 to consider the 
western pines as a source of supply. While 
in general the yield of western pines was 
not found to be as great as that of the 
southeastern trees, it is probable that the 
former will have to be worked sooner oF 
later in order to secure the required 
quantities of rosin and turpentine. 

Waste wood has been shown to have 
some possibilities as a source of naval 
stores. Pine stumps have been shredded 
and extracted for turpentine and rosin. 
Using small chips, over 90 per cent of the 
rosin was removed. It was found that the 
residual chips had value as pulpwood for 
the manufacture of wrapping paper. 
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ount your cost 
by the work done 


M EASURE your truck investmentin work done. Remem- 


ber that it is the total mileage delivered and the 





constancy of service that means real economy in transportation. 

In all those businesses in which time is a vital factor, where 
delays and interruptions of service mean money losses, Pierce- 
Arrows predominate. They not only stand up for a period 
of years, but they do not spend their time in the repair shop. 

You can buy trucks for less money than Pierce-Arrows cost, 
but Pierce-Arrows are the cheapest trucks to buy. We will show 


you records of actual performance in your line which prove it. 


Pierce-Arrow 


Delivers more work in a given time; 

Loses less time on the job and off the job; 

Costs less to operate and less to maintain; 

Lasts longer, depreciates less and commands 
a higher resale price at al} times. 








THE PIERCE-ARROW 
MOTOR CAR COMPANY 
BUFFALO, N. Y. 
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Immediate Deliveries 
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You can save money by 
wearing W. L. Douglas 
shoes, the best known 
shoes in the world. Sold 
by 106 W.L. Douglas own 
stores and over 9000 shoe 
dealers. W. L. Douglas 
name seul the retail price stamped on the bottom 
guarantees the best shoes in style, comfort and 
service that can be produced for the price. 


The stamped price is W. L. Douglas personal __, 
guarantee that the shoes are always worth the { 
price paid for them. The prices are the same . 
everywhere they cost no more in San Fran- 
cisco than they do in New York. = 


SHOES > 


SCIENTIFIC 


“THE SHOE THAT HOLDS ITS GA 





Best in the World 
$4 00$4 505 00 





NO UNREASONABLE PROFITS. — It is impos- 
sible for shoe dealers who sell W.L. Douglas 
shoes to charge unreasonable profits, because 
only a fair retail profit is allowed ; the price to 
the wearer is stamped on the bottom of all 
shoes before they leave the factory. 


CAUTION 
Insist upon hav- 
ing W. L. Douglas 
shoes with hisname 
and price stamped 
on the bottom. 











W.L. Douglas $7.00 and $8.00 shoes are abso- 
lutely the best shoe values for the money in 
this country. They are the leaders everywhere. 
W. L. Douglas $9.00 and $10.00 shoes are your vicinity, 
made throughout of the finest leather the direct from 
market affords, with a style endorsed by the by mail, 
leaders of America’s fashion centers; they 
combine quality, style and comfort equal to 
other makes selling at higher prices. 


W. L. Douglas shoes are made by the highest abacder Sy ae 
paid, skilled shoemakers, under the direction 

and supervision of experienced men, all lo Gore. 
working with an honest determination to 

make the best shoes for the price that Pres. W. L. Douglas Shoe Co 


money can buy. 163 SPARK STREET, 
. BROCKTON, MASS, 


If W.L. Douglas shoes 
cannot be obtained in 
order 
factory 
Parcel Post 
charges prepaid, 
Write for Illustrated 


Catalog showing how 
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AMERICAN 


Farm 


We hear a great deal about balanced 
rations as regards the human diet; 
| but the subject is of no less importance to | 


What the farmer | 
makes in the field he can easily lose in the | 


| The Balanced Ration on the Poultry 
| 


the grower of live stock. 


but with the combination under which 
he can make the money. This 
must give equal weight to 
of each ingredient, 
animal 

The principle involved stands forth with 
extraordinary 
which going on in Connecticut 
poultry-raising circles. The hen is fed 
with the view of making her egg produc- 
tion Now in manufacturing 
must take the raw 
gets in her food and con- 
and one yolk 


tion, 
most 
means that he 
and 
mechanism 


the market value 
to its effect upon the 
clearness in a discussion 


has been 


& maximum 


an egg, the hen ma- 
terials which she 
vert them into one white 
and one shell. It is the white and the 
yolk which enter into the argument, 
he shell largely regulates itself. 

that biddy gets 
ration, consuming in a week food capable 


Suppose 


With a properly balanced ration, 
that oyster shells are 
hen so that she 
for herself, 
yolks will be 


available for the 
attend to this feature 
an equal number of whites and 
manufactured, and the waste 
involved by an yolk-forming 
elements in the ration will be avoided. 

Of course, in the poultry yard as else- 


ean 


excess ol 


good business to use 
balanced ration. If 


where it 
an ideal 


may not be 
we can use 


a near-balanced ration that costs 20 per 
cent less while reducing egg production 
only 10 per cent, we are going to employ 


this substitute in place of the theoretical 
Maximum production attained with 
entire disregard of cost is no more possible 
in the egg factory than in the foundry or 
the machine Nevertheless, making 
due allowance for this factor, and for the 
fact that the average hen is more or less 
of a scavenger, general farmers do commit 
glaring errors in feeding and in- 
telligent study of food values would save 
them millions of dollars annually. 

Right here is where 


shop. 


hens; 











Do You Own Your 
Inventions .. Trade-marks 


in the 
Foreign Countries? 
IME and spent limit to 


develop a_ business merely creates property 
rights to which you have no title in most of 


money without 


the foreign countries unless you comply with 
requiring the patenting of 
inventions and the registration ot trade-marks. 


the foreign laws 
Foreign trade rights of Americans which are 
worth millions are being acquired by unscrup- 
‘ 

ulous 


persons. Are you going to lose your 


rights to foreign trade? 
lress 


r your rights abroad ad 


Foreign Patent and Trade-mark Department 


MUNN & CO. 


Woolworth Bullding New York City 














tribution comes in. A table of feed values 
has been compiled, not as formerly in 
terms of carbohydrates and proteins and 
other things that need to be translated to 
the farmer, but in terms of egg-whites 
and egg-yolks attainable from 100 pounds 
feed in question. Some of the 
items from this table are 


of each 
leading 
reproduc { d 


here 


Per 100 Lbs. 


Food Yolks Whites | 
Kaffir coin ee 254 125 
Corn 255 134 
Wheat 243 182 
| Buckwheat 178 128 
Cow peas 1S9 305 
Sunflower seed 233 266 
Alfalfa mea! 230 430 
Cottonseed meal ‘ 148 620 
Middlings . 205 212 
Ground oats 195 155 
Barley 203 145 
Meat scraps 106 «1,107 
Fish scraps 87 806 
Fresh-cut bone 196 336 
Skim milk 22 52 
Buttermilk 22 65 
Alfalfa ; 46 67 
Clover ot 48 
Corn fodder ° 2 16 
Cabbage 40 16 
Potatoes ‘ ; 55 15 
Corn silage ‘ via 42 15 
Apples evan 62 12 


To make a balanced ration, the farmer, 
remembering that variety stimulates ap- 
petite 
too concentrated nor too bulky, mixes 
available feeds in such proportions that an 
}equal number of yolks and whites will be 
| produced. With the table at hand, he can 


choose intelligently between various feeds, 
with local market prices as a basis. A 


barn and the feed lot. He must feed his | 
stock, not necessarily with what figures 
out as the scientifically perfect combina- |} 


an unbalanced | derived from the 


| excellent 


of making three whites and six yolks;| 
how many eggs will she lay? It doesn’t | 
take a mathematician to answer, ‘‘ Three.” 


| comes extravagant, 


ASSUMING | 


| September 27, 
Connecticut's con-| tains interesting 





and that the ration should be neither | 
| astronomy. 


| upon 
| Diffraction of BPlectrie 
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lsample ration might be something like 
this: 

Lbs Yolks Whites 
Whole corn 200 510 268 
Mash—middlings 20 41 44 

bran . 20 31 41 
oats in) aa 39 31 
cornmeal vacate, foe 52 28 
Meat scraps eee - 27 288 
306 700 700 

In addition to these items, the careful 


also feed some 
so much for yolk-and-white 
value as for stimulative and digestive 
effect. Then, whenever the state of his 
market made it desirable to shift from one 
or more of the ingredients named, he would 
refer to his table and work out a new com- 
bination of proper balance and reasonable 
For the presence of such extremes in 
the direction of white production as the 
and fish scraps always makes it 
possible to employ such yolk-producing 
ingredients as are to be had most cheaply, 
and then to strike a balance with the proper 


farmer would 
valuable not 


green stuff, 


cost, 


meat 


ainan' amount of highly abluminous matter. 


Perhaps the greatest single point to be 
table has to do 
with excessive corn-feeding. Corn is an 
fattener; but when fed almost 
exclusion of anything else, it be- 
because of the great 


above 


to the 


surplus over what the hen can use for 
maintenance and egg-manufacture must 
go to the making of fat. Corn is so 


universally grown on American farms that 
it is often used in this uneconomical fashion 
The result obtained, especially in winter 


| when the hen is fed mainly for maintenance 


rather than for egg production, could be 
accomplished with much less expense. 


The Current Supplement 
S OME of the results of chemical investi- 
is gations for practical ends, imposed 
on Germany by the exigencies of de 
supply during war-time condi- 
tions, are how appearing in journals 
brought to this country and in publishing 
these it is believed that the Screntrric 
AMERICAN SUPPLEMENT is rendering a real 
and tangible service to American indus- 
tries. At any rate the article Benzino- 
High-tension Oil-break Switches, 
appears in the SuppLeMent for 
1919 (issue No, 2282) con- 
and valuable experience 
appreciated by many in 
charge of progressive electrical installa- 
tions, senzinoform alone was found to 
have certain disadvantages in spite of its 
non-combustibility, but an appropriate 
proportion of oil mixed with it gave a 
liquid of very promising character. A 
very well illustrated article of English 


creased 


form in 
which 


which will be 


| origin deals with the new and very prom- 


ising improvements embodied in “The 
Still Engine,’ which utilizes in an eco 
nomical way almost all the thermal units 
generated by the fuel. 

To a Scottish engineer we owe a very 
interesting detail research on the Stress 
Lines in Steel After Permanent Deforma- 
tion, carried out by means of the Shore 
scleroscope and biased on lines of equal 
hardness drawn at small intervals across 
the stressed material. He finds “a con- 
nection between the direction of stress 
and the degree of hardening produced.” 
Some very interesting photographs illus- 
trate Preparing Cork for Shipment, and 
two rather less mechanical contributions 
discuss at some length Electrical Phe- 
nomena in the Upper Atmosphere and 
Vonistie versus Dualistie Conceptions of 
the Stellar Universe. The latter article 
which is a product of the very latest re 
flections on its subject stands as an ex- 


| cellent companion to the most interesting 


and views of 
heliocentri¢ 


account of the life 
Copernicus who 


work 
founded 


interest touch 
Asphalt Lake, 
Wares by the 
Power from 


Other shorter 
Boring in 


topies of 
Trinidad 


Earth, Origin of 
Tidal Waters. 


Spectra, 
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Carrying a dead weight of several tons up steep hills, on 
through soft, clinging sand is brutal work. It calls for all the 
power and strength that man can build in a motor truck. 


More than that, it calls for that abstract quality known as 
Stamina, if the truck is expected to be a consistent day-in and 
day-out performer. 


For ten years now we, of the Paige Company, have been 
building stamina in motor vehicles. We have sent our products 








PAIGE-DETROIT MOTOR CAR COMPANY, ‘DETROIT, U.S. A. 





Stamina! 


forth with entire confidence that they would not only endure 
hardship, but survive it. And, so far, we have never been 
disappointed. 


You will not be disappointed if you place your faith in a 
Paige Truck. You will find that it will serve you as all Paige 
products have served. You will find it ever ready to perform 
an honest day’s work and justify its reputation as a preferred 
investment. 
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What Can You Get 
Out of You? 


eh a 











HINK 


the names of men 

who succeed. There is not a sin- 
gle quality that they have in common 
except that each one makes the best of 
every quality he has. Nine out of ten 
men under-estimate their power and 
ability to accomplish. The tenth 


wins 


over 


man 

You do not have to discover any- 
thing new. Simply learn to do efficiently 
the thing you are accustomed to do 








ath 











Kindly keep your queries on separate sheets of 
paper when corresponding about such matters in 


patents subscriptions, books, etc. This will 


greatly facilitate answering your questions, as in 

many cases they have to be referred to experts, 

full name and address should be given on 

y heet No attention will be paid to un- 

d queries Full hints to correspondents are 

inted from time to time and will be mailed on 
est 

14312) M. O. P. asks: to settle an 


| argument will you please tell me if the air pressure 


| is heavier or lighter at a higher altitude 


right along. That is the one and only| 


secret of success. Professor James 
of Harvard, the greatest authority in 
the world on psychology, says: 


“As a rule men use only a small part of 


the power which they actually possess. Com- | 


pared with what we ought to be, we are 
only half awake. Our fires are damped, our 
drafts are checked. We are making use of 


only a small part of our possible mental | 


and physical resources.” 


Stop damping your fires; stop 
checking your drafts; wake up. Seventy 


per cent of your abilities are probably 


wasted. Just learn to use the seventy | 
per cent and see what will happen. | 


We can show you how to use that 
extra seventy per cent—how to get 
three times as much money, three 
times as much pleasure, three times 
as-much comfort. To give you some 
idea of how to go about it we have 
made up a new book 


“Making Good” 


Send Only 25c for Your Copy 


A handbook of inspiration, stories and facts 
directly concerning your future. 72 pages 
ade ur of an address now being delivered 
all over the United States by a famous man 


to some ofthe largest corporations in America. | 


This address was given to the employees of 
the: General Electric Company, the Timken- 
Detroit Axle Company, the Stewart Warner 
Speedometer and many others. 


At the same time we send this book we 
will give you some idea of what has been ac- 
con plished by Harrington Emerson in great 
corporations all over the country, and how he 





can teach y what he has applied in a few 
hort sentence 25c brings it to you. Send 
f it today. Tear off the coupon and send 
f your coy 4 nee. We have only a limited 
ipply and it is in demand all over the United 
St tes Make t} your start—send the cou- 
pon and 25¢ Do it now. 


REVIEW OF REVIEWS 


30 Irving Place New York City 








COUPON 
REVIEW OF REVIEWS CO., 30 Irving Place, New York 
A : ae " . Neha. Ge 4 


| 
| 
| 


One said 
the higher you go the lighter the air and the other 
heavier the Which 
The air pressure is less at a higher 
When the 


level, the 


said the higher you go the 


\ 


than 


air 
is correct 


altitude at a lower altitude. 


barometer stands at 30 inches at sea 


pressure is 15 pounds on each square inch At 
that time the barometer will stand at 29 inches 
at places 010 feet above sea level and at 28 inches 


1,800 feet Ifa 
square inch can hold up 


in a 28 inches of 


at places about above sea level 
pressure of 15 pounds per 
0 inches of mercury vacuum, 
mercury 


At 
an altitude of 3.6 miles the barometer will register 


20 inches will imply a pressure of 1444 pounds 


15 inches, which means that half the air is below 
3.6 miles above sea level 

14313) W. D. McK I have for 
many years been very much interested in the 
construction of an Aeolian Harp. I am enclosing 
a self-addressed envelope asking you to kindly 
give such a description as would enable an ordi- 


asks: 


nary 
these A. The Harp consists of 
a box whose ends are of hard wood, oak, hard 
be convenient, and the 
bottom, sides and top are of pine, although the 
top should be made of spruce or fir. 
used for the belly of violins if it can be had. The 
ends should thick enough to be bored with 
holes for the tuning pins. The bottom and sides 
may be a half inch thick but the top should be 


boxes Aeolian 


pine, or maple, as may 


be 





will mean a pressure of 14 pounds and | 


carpenter to successfully construct one of | 


Such as is | 


thin like the belly of a violin, for it is the top which | 


resounds to strengthen the sound of the strings. 


ci ‘lve catgut strings ifferent ick- | . . 
Snes te Sues eae oo of Gerent thick | calculations, and there is a glossary and a full 


nesses may be used. They are set like the strings 
of a violin and stretched over hard wood bridges 
one bridge at each end of the box. By the sides of 
the bridges should be cut holes similar to those in 
the belly of a violin, to increase the vibration of 
the top of the box. All the strings are tuned to 
exact unison, but left rather slack, since the fric- 
tion of the wind could not vibrate a string drawn 
tight. The length of the box is that of the width 
of the window into which it is to be put, three feet 
It may be five or six inches wide and three 
inches deep. It should be so placed that the wind 
draws obliquely across the strings. This is the 
harp as usually made An improvement has been 
applied to it by making a box to increase the 
velocity of the wind. A board is placed from one 
to three inches above the strings, and extended 
outwards, with other boards to form a spreading 
funnel which will concentrate the breeze 
increase its velocity as it flows over the strings. 
This attachment may be fastened to the ends and 
bottom of the box of the harp, but must not touch 
the top or sounding board. Any ingenious car- 
penter can adjust this attachment. 

(14314) J. W. asks: Will you please do 
me a favor? I can't convince a friend of mine 
that it is impossible to so construct a vacuum 
pump that he can crush a container by vacuum 
able to withstand a pressure both internally and 


or 80, 


| 


and 


AMERICAN 


has it been moved? 3. Has its being moved 
ever affected the calendar on any of the conti- 
nents? If not, why not? <A. The International 


Day Line does not cross any continent, excepting 
a small portion of Siberia near the Behring’s Sea 
and so cannot affect the calendar of any civilized 
It does not follow 180th meridian, but 
and west to include islands 


country 
deviates to the east 
belonging to the same country and thus prevent a 
change of day among the same people. In theory 
it follows the 180th meridian, and in the open sea 
it coincides with this meridian. It turns to the 


west to take in several of the Hawaiian Islands 
which belong to the United States and further 
south it bends again. You can get the history of 
the day line from the Hydrographic Office, 


Washington, D. C. 


NEW BOOKS, ETC. 


Tue Dramatic Story or O_p GLory. 
Samuel Abbott. 


By 
Foreword by James M. 


Beck. New York: Boni and Liveright. | 

12mo. | 

Do we oweour beloved flag to Benjamin 
Franklin? Mr Abbott contends that we do 
With a well-charged, colorful brush, he depicts 
stirring incidents that center about the stars and 
stripes: many of these dramatic pictures have 
not before appeared in any book, and the way in 
which they are dealt with enables us to relive 
the glories of our historial past. While it neces- 
sarily follows a beaten track, the work reveals 
new beauties along the roadside, and renews 
our enthusiasm for the mighty deeds that have 


kept Old Glory floating in the van of the world's | 


progress. 


Theorico-Practical Text-Book 
for Students. By Benjamin M. Car- 
mina. New York: The Macmillan 
Company, 1919. 8vo.; 172 pp.; illus- 
trated. 

Every rounded concept of science is bipolar, 
with theory as its negative and practice as its 
positive terminus. To neglect theory is to lose 
the best fruits of practice; to plunge into theory 
at the expense of practice is equally nullifying. 
This text so combines the two that the student 
who follows it will acquire the fundamentals 
minus the confusion. The fight of an airplane 
is analyzed and clarified, construction is thor- 
oughly explained, all parts are described and illus- 
trated, and there are hints on flight and on main- 
An appendix contains formulas and 


AVIATION. 


tenance. 


index. 

A Sampite Case or Humor. By Strick- 
land Gillilan. Chicago: Forbes and 
Company, 1919. 8vo.; 113 pp. 

This ‘“‘sample case'’ dispenses various kinds 
of humor with some attempt at classification. 
There are stories of the humorless person who 
makes for mirth in others, of boomerang humor 
that recoils upon the head of him who launches 
it, of the humor brought into our lives by the 
child, the foreigner, and even the animals. Gilli- 
lan’s mind is always clean and kindly, and he 
who samples the stories here told is sure to ask 
for more. 

MetaL WorKER’S 
RECEIPTS AND PROCESSES. 
William T. Brannt. 
Carey Baird and 
582 pp. 

Artificers have long relied upon this manual 
as a sterling collection of practical formulas and 
methods for the handling of metals and alloys, 
drawn from native and foreign sources by an able 
editor. Chemical relations, metallic prepara- 
tions, and amalgams are dealt with at consider- 
able length; every kind of process from annealing, 


HANDY-BOOK OF 
Edited by 
New York: Henry 
Co., 1919. S8vo.; 


| hardening and tempering, casting and feuanding, 


| 


externally of 17 pounds. When an air tight 
vessel is subjected to vacuum there can be no 
greater stress on container than 16 pounds 
regardless of style of pump now in existence or 
likely to he Please make a statement so I can | 
convince him \ The pressure of the atmo- 


sphere is 14.7 pounds on one square inch when the 


barometer stands at 30.7 inches With the bar- 
ometer at 31 inches the pressure is 16.3 pounds. 
The air cannot produce a greater pressure at these 
barometers than ! given, and any con- 
ta hich can carry these pressures cannot be 
f s a vacuum inside the containe™ 
andes la ilb is a good example of 
in illed vessel sustaining the pressure 
ft? , m the outside while there is a very high 
' on tl inside You are quite right in 
‘ 1 4 ithon 
14315 W H B asks I have 
en making some investigation recently in regard 
to the history of the day-line, and I would con- 
ider 
to me by mail any information you 


erning this question I am especially interested 
n the following phases of the subject: 1. 
original location of the day line. 


The 
2. How often | and wholesome thirst-quenchers. 


of the work. 
On Uncte Sam’s Water Wagon. By 
Helen Watkeys Moore. New York, 
G. P. Putnam’s Sons, 1919. Svo.; | 
222 pp. 
This is an assortment of five hundred recipes 
| for non-alcoholic drinks. It gives the most 
approved ways of preparing tea, coffee, and 


| other 


| ginger alr 


to the niceties of the decorative and preservative 
described, with a wealth of successful 
This latest edition carries a great deal 
material on flame welding and cutting, 
welding, electric 


arts, is 
recipes. 
of new 
thermit welding, galvanizing, 
Schoop’s spray sherardizing, and die 
castings. Admirable selective judgment and 
absolute reliability are the outstanding features 


process, 


concocted from milk, eggs, and fruits, and with 
invalid drinks, 
As the author says, the acceptance of the Eigh- 
teenth Amendment not mean that men 


and women will no longer become thirsty,’’ and 


syrups and sundaes. 


“does 


it a very personal favor if you would send | it is reasonable to suppose that the manufacture 
have con-| of drinks in the home will receive a strong im- | 


petus. The book provides the knowledge neces- 
sary to make, at home, a profusion of appetizing 


standard beverages, and follows with those | 
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| ABRASIVES AND ABRASIVE WHEELS. Their 

Nature, Manufacture and Use. By 

Fred B. Jacobs. New York: The 

Norman W. Henley Publishing Co.,, 

1919. 8vo.; 338 pp.; illustrated. 

The grindstone, prototype of modern abrasive 
wheels, was used by the armorer in 1570; emery 
was used by the ancient Greeks. Our precision 
grinding of today, fathered by the paper-making 
industry and flowering to perfection under the 
demands of the sewing-machine and automobile, 
an indispensable art, used in every line of 
metal-working. Mr. Jacobs f gives us & most 
interesting and valuable work dealing with the 
manufacture and practical use of abrasives and 
abrasive wheels and with grinding operations; 


is 


with truing, rebushing and installing wheels, 

safety devices, and dust collecting systems, 

followed by an exposition of surface, external 

and internal grinding. 

LocATION OF STARTING AND LIGHTING 
System TrousLtes Mape Easy. By 
Victor W. Pagé, M. E. New York: 


The Norman W. Henley Publishing Co, 

24x38 in. 

Here is another chart by the master of auto 
mobile chart-making, the aturactive and helpful 

| qualities of which are. apparent at a glance. It 
requires more than a glance, however, to appre- 
ciate the ingenuity with which a small bookfal 
of information has been compressed into a single 
The 
illustrations show all parts of starting, lighting 
and ignition With the aid of the 
printed instructions, faults in wiring or in any of 
the several units of these systems may readily be 
located and remedied. Motorists and repairmen 
may use the chart to great advantage. 

SIMPLE RULES AND PROBLEMS IN NAVIGA- 
TION. By Charles H. Cugle. Corrected 
and revised by Bradley Jones. New 
York: E. P. Dutton and Company, 


sheet without omitting anything of value 


systems. 


1919. 8vo.; 305 pp.; diagrams. 
Nothing is taken for granted in this third 
edition of a work of high merit by a master 


mariner. The problems, worked out in full toa 
fine degree of accuracy, have been scrutinized by 
several competent navigators; added features 
include the internationa: rule of the road at sea, a 
method of preparing a station bill for boat and 
fire drill, and new methods of finding latitude and 
longitude. The work embraces the whole subject 
of navigation, and all in the plainest language. 


SELECTED ARTICLES ON EMPLOYMENT 
MANAGEMENT. Compiled and edited by 
Daniel Bloomfield. Introduction by 
Meyer Bloomfield. New York: The 
H. W. Wilson Company, 1919. 
Employment management is a comparatively 

new subject to the industrial executive. These 
papers by many authorities represent the best 
available material on the problems of labor 
maintenance, the employment manager and his 
department, placement, promotion and conclusion 
of employment, the figuring of the labor turnover, 
and many other important phases of the subject. 
A good bibliography, and an appendix containing 
examples of typical forms used in the well-organ- 
ized department, round out a compilation that 
will be welcomed by students as of the highest 
practicai value. The Handbook Series is the 
distinct gainer by this accession. 

NAVIGATION AND NAUTICAL ASTRONOMY. 
By Prof. J. H. C. Coffin. Revised and 


enlarged by Elmer B. Collins, Navy 
Department. New York: D. Van 
Nostrand Company, 1919. S8vo.; 259 


pp.; illustrated. 

This standard work was originally prepared for 
the use of the United States Naval Academy. 
In its present revised and enlarged form it takes 
into account the modern, improved methods of 
solving navigational problems, and also the change 
in the arrangement of the current Nautical 
Almanac; considerations of this nature have led 
to the elimination of all superseded material 
and obsolete examples, to a revision of the 
chapter on the Summer line, and to a new chapter 
dealing with all met with in the New 
Navigation. 

Tue U. S. GkrEoLoGican 
History, Activities and 
New York and London: 
and Company, 1918. 8vo.; 

| 2 folding maps. 

With a view to the improvement of Goverl- 
ment service, an association of citizens knowD 
as The Institute for Government Research is 
putting out a series of monographs on the various 
| branches of activity. This, No. 1 of the series, 
| gives a history of the establishment and growth 
of the Survey, details its accomplishment, de 
scribes organization and equipment, and gives 
laws and regulations, financial statements, and@ | 
full bibliography. The usefulness and interest 
of such orderly, accessible information is @P 
parent. It should find grateful acceptanc® 
among executive officials, members of Congress 
and the reading public. 


cases 


Survey. Its 
Organization. 
D. Appleton 
163 pp-; 
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Protected Truck Ratings 


Every motor truck equipped with a Clark Internal Gear 
Drive Axle is rated at its correct tonnage. 


We refuse to sell Clark Axles to a truck manufacturer 
who overrates his axle capacity. 


Clark Steel Wheels are standard on motor trucks where 
strength is emphasized—made for solid or pneumatic tires. 
Clark Equipment is found only on 
good motor trucks. 


Write for new booklet on Clark Steel 
Wheels for Pneumatic Truck Tires. 


CLARK EQUIPMENT COMPANY 
BUCHANAN . . - 
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“Shorten the miles to mar- 
ket—build better roads’’ 
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How Federals Help to 
Build Up Business 


‘THIs is the story of how tireless energy—a new conception of 
on-the-job service—and Federal motor trucks built a business. 


Four years ago, 1915, James Riha entered the cartage busi- 
ness in Chicago—securing several contracts which enabled 
him to purchase a motor truck. The motor truck was a 


Federal, of 1/2 tons capacity. 


Hard work and long hours followed—plus a haulage service 
which always managed to exceed the expectations of Riha’s 


clients. 


He Buys His Second Federal 


Riha’s reputation grew. More 
contracts rolled in. Another truck 
became necessary. And with Riha 
*“‘another truck” meant only “an- 
other Federal’’. So a 2-ton Federal 
was purchased on March 16, 1917. 


And now the business grew by 
leaps and bounds. His third truck— 
also “‘another Federal’’—was de- 
livered on May 24, 1917. Among 
his clients were now listed the 
Sears-Roebuck Co., A. Brandewine, 
the Englander Bed Co., Hibbard, 
Spencer & Bartlett, and the 
National Analine and Chemical 
Company. 


His fleet of trucks—for it is now 
a real ‘‘fleet’— numbers thirteen 
Federals today. In four years, Mr. 
Riha has risen from obscurity to a 
position of importance in the cart- 
age business of Chicago. 


Here’s What He Writes Us 


Writing us of his success, he says: 
‘*The Federal truck, above all others, 
regardless of price, is one of the 
best trucks on. the market today.” 


What Federals have done for 
James Riha in business building, 
they can do for others —for you. 
“Traffic News’’, a monthly maga- 
zine of motor haulage, will be sent 
on request to business executives. 


Federal Motor Truck Company 
Detroit, Michigan 





One to Five 


Ton Capacities 


JAMES RIHA TRUCKMAN 





